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THE WEEK IN IRON CIRCLES. 











The significant features of the iron market are: 
first, the unprecedent reduction in stocks during 
August, just now reported, and, second, the persistent increase of 
new work going into foundries and mills. These facts form the 
foundation for a bullish feeling on all hands. Quite naturally, the 
tendency of prices is to further advance. Orders for new cars are 
being placed almost every week, and these call for large quantities of 
bar iron, car wheel iron and low grades of foundry iron. Archi- 
tectural works are pushed, as are also jobbing foundries, and those 
making mining and general machinery. There are few furnaces 
seeking buyers. Those in the South and in the Northwest are heav- 
ily oversold. Ohio furnaces can still take orders, but they claim they 
want enough advance to cover the heavy increase in cost of coke, ore, 
freights, etc. Lake Superior charcoal iron is well sold up; prices 
are firmer, with a tendency to higher figures. No important change 
can be noted in the Detroit market during the past week, although it 
might be said that in certain spots it was found to be a trifle weak. 
However, this does not refer to general trade, but to particularly 
large orders for unusual grades. October ist can be said to be even 
better than it was September ist. Lake Superior charcoal iron 
has been less active during the past week, although stray lots are 
being sought for by certain buyers to complete their mixtures. Old 
rails have been in considerable demand at strong figures. The past 
week has witnessed a still further stiffening of prices at St. Louis, 
and business continues good at the advance. Southern charcoal 
irons have sold freely and.Ohio softeners are being called for. 
At Cincinnati the aggregate of small orders is strong and firm, but 
without any change. Ohio irons have moved up some; Lake Superior 
charcoal brands have also felt the influence perceptibly. Old material 
of every kind is active and strong. Millirons are very scarce. Few 
Southern furnaces have anything to quote for early delivery, and 
none are willing to trade for next year’s deliveries, unless at still 
higher prices. The market at Pittsburgh continues fully as strong 
as at date of last report and the only change is in the direction of 
higher prices. Toward the close of last week, mill iron sold about 
25 cents per ton higher that it had touched previously, a few lots being 
placed at $16 cash. At Louisville the market has been quiet during 
the past week with few transactions. Buyers for delivery this year 
have largely contracted for what iron they will need, and, as furnaces 
are unwilling to sell freely for delivery extending over more than 90 
days, but few sales have been made. . Railroad companies throughout 
the South report the amount of freight offered is unusual, and fre- 
quently there is a demand for 300 to 400 cars a day in excess of the 
supply. <A careful canvass of Southern furnaces shows that for 
delivery during the next 60 days there is a scarcity of mill irons. 
seeaaatal As the season advances, it becomes more and more 
‘ clear that this year’s output of Lake Superior ore will 
far exceed the most sanguine estimates made at an earlier date, and 
it is only a question of the maintenance of an open waterway, 
together with the producing facilities at the mines, as to how far this 
season’s output shall exceed that of last year. In the face of the 


General Features. 





very liberal sales made this year, and notwithstanding the receipts by 
Central Pennsylvania furnaces of large quantities of imported ores, 
there is an unaccountable demand for Lake Superior ores, at this 
time, and a quarter of a million tons of good Bessemer ores would be 
snapped up in a very few hours. A few sales are reported of odds 
and ends, such as 5,000 tons of Chapin to go by rail, and at a price 
equaling $4.80in Cleveland. The most peculiar feature of the 
market, however, is found in the inquiry by the furnace interests, 
generally, as to the price of ore for 1890 delivery at lake ports. The 
ore dealers are, of course, in no position to make even approximate 
prices for next year’s delivery, and it is doubtful whether they would 
be willing to establish a price at this time, even had they the means 
at hand to make it. The situation is one that forces upon any 
prudent furnace-man the necessity of making timely provision for his 
ore supply during the next season, and while the matteris held in 
abeyance by the ore interests generally, the indications, at this early 
day, point to the opening of the new ore market ata time not far 
removed from the close of this year’s navigation. Charters are strong, 
with an upward tendency. Escanaba freights are scarce at $1.10, 
with Marquette at $1.25, while $1.40 is charged for cargoes from the 
head of Lake Superior. Coke has experienced an advance of 15 cents, 
and is now sold at the ovens at $1.50, with another advance of 25 
cents in view by the rst prox. 
The very strong condition of the market, and the good 
things yet expected, have given rise to the fear that 
the present large and wholesome demand for all classes of pig metal 
may induce a sudden inflation in prices, that must necessarily end 
disastrously for all parties concerned. Whatever may be the expe- 
rience of others, the manufacturers of pig iron can ill afford a boom. 
Another advance of a dollar or two will not only call into blast dozens 
of stacks now idle because of improper location or want of economic 
management, but will throw open the doors wide to the makers of 
Southern iron, who will profit by the advance much longer because 
of the strength it is sure to give them later on, when again ready to 
swamp this and adjacent markets with cheap and inferior iron. 
There does not seem to be at this time any special call for an advance 
in pig material, as everybody concerned in its manufacture, begin- 
ning with the mine interests, is getting a fair return at the present 
rate ofiron. Charcoal irons are worth about $20.50, and Bessemers 
hover about in the vicinity of $18.50, sharp cash and immediate 
delivery. With the same conditions, all-ore foundry irons sell at the 
furnace at $17.50 for No. 1—which makes the price here $18.30—and 
at $16.50 for No. 2, while a prime quality of mill brings $16. Cinder 
mixtures average one dollar less all around. Allthis is for spot deliv- 
ery, and the inquiries for future delivery are quite sharp. Very few 
concessions, however, are made to buyers, most furnace-men either 
declining to engage their product for any considerable period ahead, 
or asking enough of an advance to keep up with the procession in 
the advent of the next raise. The stocks are being rapidly reduced, 
while the consumption of pig iron is on the increase, more particu- 
larly in Bessemer iron, which is expected to lead in the advance. 
It is from Chicago that a Cleveland mill man has 
received the prediction that within three months steel 
rails will sell at $40. Rails, it is true, have gone up $3 during the 
past three weeks, but the wisdom of another material advance is 
seriously to be questioned. In the meantime, the makers of bar iron 
are the only complainants. With muck bar at $28.50 or $29 they are 
selling bar iron at $34. Old rails bring $26, and since $10 above that 
figure is claimed to be necessary for the profitable production of bar 
iron, it is plain that the present profit margin is so small as to be 
hardly visible to the naked eye. The mill men in the valley are 
blamed for the low prices of bar iron. In other respects the market 
is good, and prices are firm. 

The market is strong in all thelines. Metals, except 

copper, are firm. Heavy hardware is moving in large 
quantities, and cut nails are high, being twenty-five cents above the 
base price. 


Pig Iron. 


Merchant Iron. 


Hardware. 





widerteecantitiiatiniemmananiiliid 
















































































Bia tao 2 oe ae a ea 


mere agemeioenies: 














Tue IRON “TRADE ReEvIEw 





THE NATURAL GAS INDUSTRY. 


It requires no close reading or investigation to convince one 
that the natural gas industry of Pennsylvania and Ohio is in a bad 
way. Its rise was sudden, its profits have been enormous, its effects 
upon manufactures have been noteworthy, and its end seems a matter 
of the not very distant future. Inthe first place, despite the positive 
theories of paid experts, the supply has proven very unreliable. 
Indeed, the history of the oil industry would naturally lead to this 
conclusion, with this very important addition: that whereas there is 
a market for oil all over the world, the market for natural gas is 
limited to the end of the supply pipe. It will, therefore, be 
readily seen that, ifto the uncertainty of the supply is added the 
limited area of the market, the chances of collapse of the natural gas 
industry are multiplied tenfold. Indeed, many of the companies 
already appear to see the handwriting on the wall, for there has been 
a marked falling off in supply, with a corresponding advance in price, 
not only in Pittsburgh and surrounding towns, but also in North- 
western Ohio. At New Brighton, Pa., the Citizens Gas Company 
has fixed the rates for the month of October for $2.50 for each stove, 
and $2 for grates. They are making contracts for one month only, 
and will give no yearly rates. This is a large advance over the old 
rates. The Pennsylvania fields, which have been furnishing Youngs- 
town, have become so much reduced as to render it impossible for 
the company operating them to fill its contracts, and it is said that 
natural gas for Youngstown will be a thing of history by January 1. 
At Washington and Beaver, Pa., a decided shortage is also experi- 
enced, and some manufacturers have gone back to the use of other 
fuels. No less authority than Dr. J. S. Newberry, Professor in the 
School of Mines, Columbia College, New York city, gives the opinion 
that ‘every gas well will have a limited time of service, and the great 
gas reservoirs will be exhausted with a rapidity proportioned to the 
number of wells sunk.’’ Another competent authority, J. C. White, 
Professor of Geology in the University of West Virginia, treely asserts 
that ‘it will be only a year or two until the natural gas fields from 
which Pittsburgh companies now draw their supplies of fuel are 
exhausted.’ ‘The Bellevernon field,’ he adds, ‘ upon which every- 
body is now building up hope, is shallow and will not stand the 
drain, even though it is now as promising as any field yet discovered.” 
And precisely the same conditions obtain in Northwestern Ohio. 


The second source of weakness is the speculative element which 
has obtained ascendancy in the management of the natural gas busi- 
ness. In dealing with an element so uncertain in its locality and its 
supply, the hazards of the business are increased many-fold ; and 
when we add to this the complications, legislative and financial, 
arising out of the municipal purveying of this commodity, the situa- 
tion is in nowise improved. Writing upon these phases of the 
question, in the New York Financial and Mining Record, Mr. Charles 
Harrison, evidently a very keen and intelligent observer, says: 

Natural gas companies organized and doing business in Western Pennsyl- 
vania, have issued bonds, but they have been placed through private agencies 
on private terms, so that very little is publicly known of the value that has 
been placed upon them. 

It may be said, however, that the validity has never been questioned 
seriously; the companies issuing them have been regular dividend paying 
institutions, as a rule, hence of good credit. Each company have mortgaged 
a plant, costing far more than the face value of thé bonds, to secure the pay- 
ment, and so long as there is a supply of gas the collateral is probably unques- 
tionable. 

But from the exhaustibility of the wells from which supplies are obtained, 
the comparative worthlessness of a pipe line having nothing to fill it with; 
the constantly increasing expenditures of established companies, more partic- 
ularly pointed out above, the general rule that the longer a bond has to run 
the more valuable it is, does not necessarily apply to natural gas securities. 

Besides these considerations, the risks of the business are so great, and its 
speculative character so pronounced, a high rate of interest becomes essential 
to indemnify against the contingencies of the investment. The securities 
issued by acorporation partake, to some extent at least, of the speculative 
character of the business in which it is engaged. 

In Northwestern Ohio, widely different conditions exist from those in 
Western Pennsylvania. There, municipalities have engaged in the natural gas 
business, issued bonds to enable them to construct and operate natural gas 
plants, and, like other municipal securities, are accompanied by no tangible 
collateral whatever, but are based entirely on the public credit. In the way of 
bond issuing these afford the most interesting financial considerations in con- 
nection with the natural gas industry. 

The exhaustibility of supply and constant search for new territory, 
applies there as elsewhere. The business risks and expenses of a municipality 
are at least as great as those of a business corporation and are liable to be 
much more. Natural gas trustees are generally gentlemen of success in their 
vocations, but without practical knowledge of the details of production or 
distribution of natural gas. 

Practical affairs inevitably become more risky under inexperienced man- 
agement than under the direction of experienced men. Bonds issued by a 








municipality under such management and having nothing but public credit 
behind them, cannot be so desirable as those issued by business corporations, 
whose affairs are conducted by persons of experience in every department, and 
which give collateral on their tangible plants, as well as the security of experi- 
ence and actually invested capital. 

Municipalities invest no capital in their natural gas plants. The capital is 
borrowed on bonds sold. They have been uniformly induced by a class 
of persons who desire to “ boom a town ;" who desire to induce manufacturers 
to locate in the city or inthe suburbs under the proclaimed advantages «f 
“free gas,” or “cheap fuel” at least, provided largely at public expense. To 
borrow money wherewith to erect a charitable institution, or one to be con- 
ducted without profit, cannot enhance the value of bonds upon which such 
capital is borrowed. 

Experiment has shown in a number of cases the effects of municipalities 


.entering upon the natural gas business. Besides the creation of a bonded 


indebtedness for the construction of the plant and se ting it in operation, the 
expense of operating has caused a deficit to be supplied by taxation. At first, 
prices to consumers are reduced so that business corporations are forced out 
of business and the price is then advanced often to twice the rates charged by 
the business concerns. Excitement has run riot for atime, values of real 
estate advanced and tracts have been unloaded at high prices at favorable 
terms to taking it back on the mortgage. Manufacturers have been led to 
locate there merely to find the gilded promises but empty bubbles from the 
natural cause of failure to supply. Cities claiming to have “ gas enough for 
all the world” a couple of years ago, were chilly last winter for want of fuel, 
and councils are called upon for further appropriations for funds to put the 
plants in order for the coming winter. 

No denial is attempted to the assertion that, in many cases, the 
bonding has been without authority of law, and out of this arises a 
whole train of problems as to the legitimate end of the assumption 
of such authority on the part of municipalities. What constitutes a 
public use? If the furnishing of fuel be a public duty or use, 
municipalities may be perfnitted to borrow money, issue bonds there- 
for, and purchase coal lands, provide for transportation and distribu- 
tion of coal to the citizens, conduct a coal business—but without 
profit—and tax all other coal dealers tosupply its deficiencies arising 
from lack of paying expenses otherwise. If it bea public use to 
provide fuel for heat in winter, why not ice to keep the people cool 
in summer? If it be a public use to supply the people with fuel, 
why not with clothing, shelter and food? Already the court calen- 
dars have become crowded with litigation growing out of such com- 
plications as these, and the end is not yet. 

Taken in any aspect of the case, therefore, the outlook for the 
natural gas industry is by nomeansencouraging. ‘Thus far the most 
practical solution of the problem seems to be in the direction of 
cheapening processes of fuel gas manufacture and the elimination of 
the municipal management idea; and that, we are inclined to think, 
will come more speedily than many imagine. 


CANADIAN IRON ORE AND NEW ENGLAND FURNACES. 


Concerning the specious, but wholly fallacious claim of some 
New England iron manufacturers, that, with the duty on iron and 
coal removed they would be able to regain their prestige by obtain- 
ing their ‘“‘raw material’ in Nova Scotia, Mr. A. Evans, Jr., who 
held a year or more ago a responsible position under the London- 
derry Iron Company,of Londonderry, Nova Scotia, but who is at 
present general manager of the blast furnace of the Detroit Iron 
Furnace Company, at Hamtramck, near Detroit, and of the blast 
furnace of the Newberry Furnace Company, at Newberry, Mich., 
writes as follows to the Pu//etin of the American Iron and Steel 
Association : 





I spent nearly three months of the Summer of 1888 in the provinces of 
New Brunswick and Nova Scotia, and was part of that time in charge of the 
blast furnaces of the Londonderry Iron Company, at Acadia Mines, Nova 
Scotia. I did not find a single furnace in blast in either of these proviuces, 
except one of the two stacks of the Londonderry Iron Company, and this fur- 
nace the company was only enabled to run on account of having a demand 
for the larger part of the iron at its own works, which consist of a pipe 
foundry, a rolling mill and an axle forge. As the Londonderry Iron Company 
could not successfully compete in the open market with imported pig iron, 
even with the $4 of protection, and $1 50 of bounty at that time allowed by 
the Canadian Government, it builtits pipe foundry under an especial conces- 
sion, the government giving the company, if my memory serves me correctly, 
$12 per ton on pipe, as an inducement to start a foundry of that description in 
Nova Scotia. 

Another reason for the company not running its idle stack, even if its own 
necessities required the pig iron, was that it was hard pushed to procure 
enough iron ore for the furnace then running, although Mr. John Sutcliffe, the 
general manager of the company, had traveled all over the province endeav- 
oring to secure an additional supply. Indeed, while I was there, Mr. Sut- 
cliffe took a two weeks’ trip to Newfoundland in search of a supply ofiron ore 
from that country, but failed to secure it. The ore the company was using 
would not have been used by any furnace in this country, as you will see from 
the analyses given below, which were taken from a lot of ore of better qnality 
than the average output of the mines. The following analysis of a specimen of 
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calcareous limonite ore, taken from the Totten mine, at Londonderry, will 
give a very fair idea of the richness of the ores the company was using: 


Per cent. 
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An analysis of a specimen of limonite ore, called hematite, taken from the 
West mine, gave the following results: 





Per cent. 
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contained a great deal of slate, although the miners declared that they had 
taken especial care in its preparation and loading. The analyses given below 
were made from coke manufactured from the best coal received, we rejecting 
as high as twenty car loads in a single month as totally unfit for coking pur- 


poses. The coke made from coal taken from the west slope of the Spring 
Hill Company analyzed as follows: 
Per cent. 
Ce ee ee 19.48 
Sulphur ......ccccoss.cocccsccsscccccceesevsscccceseressessescnsccesee:cossverenssooeesscecesosescosees 1.01 


A sample of coke made from coal from the Albion mines analyzed as follows: 


Su'phur.... 


This showing would undoubtedly condemn any property producing such 
coal and coke in any part of the United States. 

Before returning to the States, I visited the output of the iron ore mines 
at Digby Bay, a deposit represented to be the largest and best in the province, 
and found it entirely unsatisfactory. I could see no indications ofthe exist- 
ence ofa large quantity of ore, and the specimen I brought away (a carefully 
selected sample) contained less than 4o per cent. of metallic iron, and was very 
high in silica, I think 21 percent. It will be much cheaper for the New 
England furnace-men to use American iron ores, which are higher in metallic 
iron and lower in objectionable acids, or even to import Spanish, Cuban or 
Elban ores, paying the duty of 75 cents per ton, than to attempt to use any of 
the iron ores mined in the eastern Canadian provinces. And this applies to fuel 
also, for they will find that one ton of Pennsylvania coke, or 1'4 tons of anthra- 
cite coal, is worth two tuns of any coke they can procure from the Canadian 
provinces. 

We have chosen to give Mr. Evans letter in full, because it is the 
utterance of a thoroughly practical and keenly observing man who 
has bee: on the ground and knows what he is talking about. We 
commend his letter to the few misguided men who are leading off in 
a nlovement which, if it succeeds, can only result in disappointment 
and disaster to the industries which they blindly hope to build up, 
by tearing down others. 





_LAKE SUPERIOR ORE FOR EXPORT. 


We have been shown the following letter from an Eastern finan- 
cial house: ‘‘ My firm has an inquiry regarding Duluth iron ore, 
from some friends in Europe. Can you put us in the way of getting 
some, at a moderate value, delivered in ports of Continental Europe? 
If so, please advise what it will cost, say c. i. f. or c. and f., to Rotter- 
dam, Hamburg, or Havre, in large quantities.” The firm in question 
has strong English connections, and the inquiry is legitimate and 
evidently “‘ means business.” Is this a prophecy of the coming ex- 
portation of Lake Superior Bessemer ore? If so,a great future seems 
to be opening up before American ore producers. The rapid exhaus- 
tion of European sources of supply has for some time attracted atten- 
tion both here and abroad. Just what the present movement signi- 
fies does not appear on the surface, but the mere fact of such an 
inquiry will be read with great interest by iron men generally. 





Pumping Engines. 

A lecture on ‘Pumping Machinery, Ancient and Modern,” delivered before 
the class of Mechanical Engineering of Sibley College, Cornell University, by 
Mr. J. F. Holloway, has recently been published in pamphlet form. Mr. Hollo- 
way, after speaking of the achievements of the first hydraulic engineer, passes 
to a brief consideration of the Cornish pumping engine, and then treats quite 
fully of the inventions of the Worthingtons, father and son, in direct-acting 
He describes, in interesting language, the evolution of 
the modern pumping engine, beginning with the Worthington direct-acting 
steam pump, patented Sept. 7, 1841, followed by the direct-acting duplex steam- 
pump, which pump, in turn, was compounded for increased economy, and end- 
ing with a detailed description of the construction and operation of the 
Worthington high duty pumping engine, in which, by the use of compensating 
cylinders, any desired rate of expansion of steam is permissible. 


pumping machinery. 


‘Pur Firth of Forth bridge in Scotland will use 50,000 tons of the finest 
steel, and one of its cantilevers, if placed on end, would be nearly as high as 


the Eiffel tower. The latter contains 7,500 tons of iron. 


Wer have more railroads than the rest of the world combined, 


ON PUMPS FOR BOILER FEEDING. 





Our illustrations, this month, show two arrangements of pumps that were 
designed for boiler feeding by this company, and have now been in successful 
operation for a considerable time by the Boston Duck Co., Bondsville, Mass., 
and the Otis Co., Ware, Mass., respectively. The particular difficulties that 
these systems were designed to overcome were as follows: In each case 
a large amount of water is used, and in order to run economically it was 
desired to return the drip from the various mills to the boiler room. This 
was attended with some difficulty, as the boilers are higher than the points 
where the traps must be placed. A survey of the yards showed that certain 
points could be selected, though at considerable distances from the boiler 
houses, to which the drips could easily be returned; and it was resolved to 
place the receiving tank at these points. In order that the pumps might be 
flooded, it was necessary to place them in the same pits with the tank, several 
hundred feet from the boilers; and after some consideration it was decided to 
do this, and to arrange the pumps so that they might govern themselves 
automatically, and not need the personal attention of the firemen. 

Fig. 1 shows how this was accomplished at Bondsville. Into the tank, A, 
all the drips from the mill® are discharged, by means of traps of our own 
design. The exhaust from the pump also discharges into the same tank. The 
water in tank A is maintained at a constant level, by means of a governor, J, 
which controls a valve, H, in the feed pipe, G, inthe usual way. This governor 
communicates with the tank by means ofthe pipes shown, which are provided 
with cocks, L and K, so that the governor may be shut off from the tank when 
desired. Within the tank the feed pipe is perforated, as shown at V, so that 
the incoming water may condense any steam it may come in contact with, and 
be itself heated thereby. A blow-off is provided at N, and a three-inch over- 
flow pipe at P, which discharges surplus water into the blow-off through R, 
and allows any uncondensed steam to escape through Q. 

The pump, B, draws its supply from the tank through pipe D, and dis- 
charges through M, which passes to the boiler room. Steam to operate the 
pump enters through the pipe C, which is provided with a reducing valve, as 
shown, which serves to maintain the pressure on the steam end of the pump 
constantly at 35 pounds, which is indicated by the gauge E. 
ure in pipe M is indicated at F. 

The operation of this system is very simple. If the attendant in the 
boiler-room shuts off all his valves, the pressure in the water pipe, M, immedi- 
ately runs up to from roo to 105 Ibs., the steam and water cylinders of the 
pump being so proportioned that when this pressure is attained, the water in 
M just balances the reduced steam pressure in C, and the pump can no longer 
run. It, therefore, remains motionless until a valve is opened somewhere on 
the pipe M. Then, the pressure in M being relieved, the pump is no longer 
balanced ; the steam pressure preponderates and the pump starts. This adjust- 
ment is so fine that if the attendant opens his valve a single spoke the pump 
responds immediately, and moves so slowly that its motion can hardly be seen; 
while if he opens all his valves wide the pump instantly starts at full speed. 

To prevent unpleasant rattling and pounding in the boiler room, a stand- 
pipe, S, is provided near the boilers, which acts as an air chamber and causes 
the whole to work smoothly and noiselessly. It happens occasionally, as for 
instance when the temperature of the boiler-feed is changed, that some of the 
air in S is absorbed or dissolved by the water, so that in time (say once in two 
or three months) pipe S becomes filled with water and ceases to act as an air 
chamber. In this case it is only necessary to stop the pump for a few moments 
and open the small cocks T and U. Water then runs out at U and air bubbles 
up through T into the chamber overhead. When sufficient air has entered, the 
small cocks are closed and the system is ready for operation once more. 

The plant at the Otis Co.’s mills is similar in principle, but somewhat more 
complicated in its details, owing to the fact that a power pump is there used, 
in addition toa steam pump. The operation of this plant will be understood 
from Figs. 2 and 3, which are, respectively, an elevation and plan of the whole 
In these figures A is the tank for receiving the drips, X is the gov- 
ernor and U the valve that regulates the flow of water from the river into the 
tank, through the perforated pipe V. The power pump, B, has two fly-wheels, 
C and D, on one of which runs the driving belt. It draws water from the tank 
through pipe E, and delivers through GK L, to the boilers. The steam pump, 
P, is provided with a reducing valve, Q, asin the plant previously described ; 
it draws its water from the tank through M, and delivers it to the boilers 
through RR' IL. At T a pipe is shown which runs through the mills and sup- 
plies water in case of fire or other emergencies. Valves are provided at $ and 
N that allow the steam pump to be shut off entirely if desired, and similar 
valves, H and F, are provided for the power pump. 

The action of these combined pumps is as follows; The power pump, B 
runs continuously, while the machinery is in motion, and it is ample in size 
to supply all the wants of the boilers. In case the demand for water is less 
than the supply that this pump affords (which is frequently the case), the sur- 
plus passes back to the tank A through a relief valve, J, which is set to open 
at 115 pounds water pressure. Under these circumstances the steam pump, .. 
remains motionless; for the steam pressure in it is kept constantly at from 


The water press- 


system. 


’ 


twenty-four to twenty-five pounds by means of O, which corresponds toa press- 
ure in the water end of 105 pounds, so that it is impossible for this pump to 
start unless the pressure in K I, falls to 105 pounds or less—that is, it is impos- 
sible for it to start while the demand for water does not exceed the capacity of 
the power pump. 

To follow the action of the pumps, let us first suppose that all the valves 
in the boiler room are closed. Then the pressure in the main, K L, rises at 
once. As soon as it reaches 115 pounds the relief valve I, opens, and after that 
and W and back into 
Now let us suppose that the belt on the power pump breaks 
The 
Now 


the entire delivery of the power pump passes through J 
the tank A. 
Immediately the delivery of this pump ceases, and the valve J closes, 
pressure in the main, K Lis 





now 115lbs., and both pumps are motionless, 
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suppose an attendant in the boiler-room opens a feed valve there, the pressure 
in the boiler being only 80 lbs., water begins to flow from the main into the 
boiler; but this reduces the pressure in the main, K L, which pressure, at the 
time of opening the valve in the boiler-room, was 115 lbs. The moment that 
this pressure falls below 105 lbs., however, the steam pump, P, ceases to be 
balanced; the steam pressure preponderates over the water pressure, and the 
pump starts with a velocity proportional to the demand for water, the working 
of this pump from this moment on, being exactly the same as the working of 
the pump shown in Fig 1. 

Now let us go back to the beginning once more, and suppose that the belt 
on the power pump does not break, but that the demand for water, owing to a 
fire breaking out or to any other cause, suddenly increases, so that pump B 
can no longer supply it. The pres 
sure in K IL, then decreases as before, 
the relief valve, J, closes, the steam 
pump, P, starts up the moment the 
pressure in K L, falls to 105 Ibs., and 
both pumps run together, the power 
pump at a uniform speed and the 
steam pump ata variable speed, de- 
pending on the amount of water that 
is wanted. 

When night comes on the power 
pump of course stops at six o'clock, 
and the steam pump at once starts 
automatically and takes its place; 
and at seven o'clock in the morning 
the power pump starts once more 
and the steam pump stops. 

In both of these plants pressure 
gauges are attached to the steam 
and water pipes, so that an occasional 





THE FUTURE OF CHARCOAL IRON. 





Discussing the above subject, the American Manufacturer says: The 
chief demand for charcoal iron at the present moment is for car wheels and 
malleable iron castings. Beyond any doubt this demand will continue a large 
one for some time to come, but there is no disguising the fact that : teel made 
from irons other than charcoal is rapidly encroaching upon charcoal iron even 
for these purposes. We do not mean, of course, that steel will make malleable 
castings, but that steel castings are taking the place of malleables for many 
purposes, and that steel wheels are supplanting, and must still more rapidly 
supplant, chilled car wheels in the near future. 

This country has not yet used steel castings to the extent that they are 
being used abroad. While some most 
excellent steel castings are made in 
this country, it is a fact which we 
must acknowledge that in the pro- 
duction of steel castings we are 
very far behind other countries 
notably England. The production 
of steel castings in Great Britain is 
very large and increasing, and they 
are put to uses for which, in this 
country, we are using forgings at 
a very much greater cost. 

The heavier loads that are being 
put upon our freight and other cars, 
are demanding a wheel of greater 
strength and longer life than the 
chilled cast iron wheel. These 
wheels did admirable service when 
the weight put ona freight car, for 
example, was but Io tons, but when 
this weight is increased to 30 tons, 











visit to the pump-room shows at once 
whether everything is working prop- 
erly or not. Both systems also have an 








Y 


B.MUGF ORO HFS CT. 


PUMPS 


air-chamber in the boiler-room, as shown at S in Fig. 1; and it seems proper 
to say that in each case the pumps have worked smoothly from the outset, 
and the entire satisfaction of every one. 

In order that the advantage in economy that comes from returning the 
drips from the various pipes may be appreciated, we would call attention to 
the following figures: The water in the tanks of these systems has a tempera- 
ture of between 160° and 290° Fah. Now, one of the companies referred to in 
the beginning of this article uses five boilers constantly, and for these boilers 
and the dye-houses between 15,000 and 20,000 pounds of water are required 
per hour. To raise this amount of water from say 70° to 170°, as many heat 
units must be expended as would evaporate say 2,000 pounds of water per 
hour; that is to say, it would be necessary for this company to run six boilers 
instead of five, if the drips were thrown away.—[The Locomotive. 
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FOR BOILER FEEDING.—Fic. 





a chilled wheel is not as well adapted 
to use as a steel wheel. Quite a 
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number of our railroads are investigating the subject of steel wheels, and are 
experimenting with different makes. We have in our office records of cast 


| steel wheels, unrolled and unhammered, that have already made over 250,000 


miles on the front of an engine, and seem good for two or three times as much 
greater mileage. 

It seems to us evident, 
charcoal iron for many of 


therefore, that steel must take the place of 
the uses noted above, for which charcoal 
iron is now used. Whether the growth of the demand for this product 
will be so great as still to create a demand for the charcoal iron that 
is made is a question that is well nigh impossible to answer. What we 
mean to indicate is that for the two purposes—fine castings and car wheels 
—charcoal iron will not hold in the future the undisputed place that it has 
in the past. 














es ees os: 








‘Tue IRON 








‘TRADE Review. 5 








AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
GOGEBIC RANGE. 

The Norrie, the leviathan of the Gogebic range, has turned the half mil- 
lion ton coraer, and that it will send out over 600,000 tons is now very evident. 
The Norrie is operating about eleven shafts and is a busy property throughout. 

Supt. Trazona pays very frequent visits to the Section 16 option which is 
looking very fine, indeed. Everybody expects that this property will be one 
of the shippers by another season. The mining options, without an excep- 
tion, are looking very fine, and an assay of the ore shows a finer grade of iron 
than that produced by any mine or option west of the Father Hennepin.— 
{Iron Tribune. 

The Wisconsin Supreme Court on Tuesday gave John E. Burton, the 
examining king, a big victory against the Central Trust Co., of New York. 
The company loaned Burton $33,000, and in the Walworth County Court 
recently tried to foreclose a trust deed for thatamount. Burton pleaded usury 
on the part of the company and the latter deinurred to the answer. The 
demurrer was overruled and the company appealed. The Supreme Court 
affirmed the decision of the lower court and declined to appoint a receiver for 
the property. 

VERMILION RANGE. 

A visit to the Minnesota mine, this week, revealed the fact that the new 
buildings which have been built this Summer, and the new and powerful 
machinery which is now being put in place is a matter of no small significa- 
tion, as regards the developments of this, the largest hard ore mine in the 
world. Everything is teeming with life. Not only in way of buildings and new 
machinery is there activity, but in drilling, test-pitting, sinking new shafts and 
stripping there is a most industrious appearance.—[Iron Journal. 

Mr. Jos. Sellwood was in the city a few days of last and this week, looking 
after his business in the iron metropolis. Replying to the question as to how 
the Minnesota field was looking, he said it gave every indication of being 
healthy. The Chandler, the miue he is giving particular attention to at 
present, had sent out 260,000 gross tons of ore up to, and including, Saturday 
night of last week. He said he noticed in the columns of our paper that the 
Lake Angeline had raised 20,000 tons last month. The Chandler had produced 
40,000, twice the amount of our Ishpeming mine, and had raised it all from 
two shafts. The ore isa hard hematite, all blasting ground.—[Iron Ore, Ish- 
peming. 

MARQUETTE RANGE. 

We learn from /ron Ore that the old Saginaw mine is to be unwatered 
with a view to the resumption of mining work. The property has lain idle 
for about seven years. At one time it was looked upon as the leading mine of 
this section, it presenting a magnificent showing of ore.. The fact that it sent 
out 447,104 gross tons of ore during the few years it was wrought, shows that 
it deserves the name of a big producer, and when the pinching out of its 
mineral treasure was announced, it was a surprise to the people in general. 
‘lhe mine gave employment to about three hundred men, the location was a 
thriving one, and its collapse was a thing to be regretted. Ishpeming parties 
secured a lease of the property three years ago and did some exploring, find- 
ing nothing but lean hematite. Afterward the lands were leased by Lower 
Michigan capitalists and an organization perfected under the title of the Sag- 
inaw Iron Co., and exploring work commenced under direction of Mr. Lee 
Peck. A diamond drill was employed and has been in operation for some 
months. It is this company that will unwater the old mine. The undertaking 
is one that will require some time, as the underground workings are quite 
extensive, No. 2 having a depth of nearly 600 feet, and the water from the New 
Burt mine, an abandoned property that adjoins the Saginaw on the East, will 
also have to be raised. During its time of activity, the Saginaw was considered 
a very wet mine, the water charges being heavy, but it is also well known that 
the pumping plant was inadequate, being too small and constantly in need of 
repairs. With the improved pumping facilities now to be secured, the ques- 
tion of keeping the mine free from water is not a perplexing one. 

MENOMINEE RANGE. 

Ore has been traced nearly one thousand feet on the Miller property just 
east of Iron River, but its extent will not be developed until a boiler and pump 
have been secured.—[Diamond Drill. 

Work in the main shaft at the Caledonia has been discontinued. The 
pumps and pipe have been taken up and the shaft allowed to fill. The shaft 
is about 110 feet deep with drift and cross cuts aggregating 100 feet, and 
in six hours after the pumps were raised the hole was full of water. Consider- 
able exploring will be done on the property the coming Winter. It is under- 
stood that Mr. Calhoun is trying to secure an option on an adjoiniug forty. 
The vein of ore seems to bear more to the north and west of the main shaft.— 
[Diamond Drill. 

By another year the immediate surroundings of the great Dunn mine will 
be entirely changed. It has become necessary to place in use larger and more 
powerful machinery, and to do so it is also necessary to erect a larger engine 
house, and many other changes from the present condition of things. The 
work will be commenced at once—in fact, has been commenced —and carried 
on through the Winter, and be in readiness for use in the work 
of next season. The machinery to be added will consist of two large 
compressors and two eight-foot Lane drums, besides considerable machinery 
of lesser consequence. When this is completed the Dunn will have the finest 
ahd best equipped engine house on the range, barring none, except, possibly, 
the Chapin. The old engine house will be removed and the ground on that 
side—the east—of the mine will be stripped offto the ore, which will be 
worked out down in the open pit. The old dirt dump at the north end is 
being removed, and a large stock dock will be built there the coming Winter. 
The Dunn has shipped 103,899 tons so far this season, and will probably better 








that by 30,000 or 35,000 before navigation closes. When all of the contem- 
plated improvements are made, the Dunn will be in shape to crowd the big 
shippers pretty close, if not go ahead of them.—[Diamond Drill. 








Lake Superior Shipments ot Iron Ore:— 
Shipments of iron ore from the mines of Lake Superior, for the season of 


1889, up to Wednesday, September 25th, are as shown by the appended state- 
ment, condensed from the Marquette Mining Journal: 


MARQUETTE RANGE. 



















IIE ca ciciineecntereintins 12.577 Grand Rapids.. SOP ONG sevcesosrveccpssevcsstcoctoae 4,938 
Barnum ........ RR eS EN ee ARETE ITS PLIES 43,781 
Braastad.... 78,683 Humiboldt..............-..cce0e 12,56¢ TOWUDILC vosecccenacesdaed beaoes 233,607 
PNT OR co tsdineseusscorstcavins Al ‘4s on SES 453,315 Republic Reduction Co.. 646 
WTI crsedcesikedapees <ccccctad 28 323 Jackson, pit 7 BE BOG BIVETRIARS...iccccececivcovecsesens 3,004 
Buffalo, South................. 2,774 Jackson, pit a so BORE OBE si cecnccsnrscickntninys 16,976 
Cambria ...........ceeeceeeeees 47.266 Jackson, RRR 13,790 Salisbury Bessemer....... 23,113 
Champion .... 153 943 Lake Superior................ G9.G9OS “SRM ctessessceccetiesceduccte 449 
Cleveland............-sseees BO RT REO ie odoin cvcknctnntessidepestees 26,089 South Buffalo ................. 46,816 
Cleveland, Hematite..... 42,392 Lucy............ Fe Ye ee 105,882 
re , eagerness 99,542 Marquette...............ccccses 55,977 Superior, Hematite....... 67,598 
3 Marquette Ore Co........... 2,721 Volunteer 
Michigamme.................. 28,132 Webster............... 

. en 43,891 West Republic............... 1,062 
East Champion.............. 2,637 Negatinee............... coos O£,207 WEtMROTE. .....c0ccrescscsecesones 13,588 
East New York............... 14,923 North Champion Tih WAS OD vnssicccctsdevereateess 17,780 
PRR ois. cae pesnccceasecicitts 893 Pitts. & L. Angeline...... TFS GS. WORM ssicsccvenccosessvsocveciacsssis BORON 

SF eet tebehiindtenckavceninsietisnavndtanacinbdencasviblauawan eect etsare 1,884,7 


MENOMINEE RANGE. 


























Aragon.. 613 Half & Half. 4,059 NOTWAY.........secssessesesseesee 57,9760 
Armania - 355793 Hamilton. ee ye eee 18,989 
CRIB DAE sai csosovccere -574,031 Iron River ..126,221 Perkins.......... « 8,840 
Commonwealth - 73,470 Ludington .. 81,718 Shafer... 4.931 
Cyclops + 27.295 Mastodon............. .. 40,225 Sheridan .. svoccccecres «SG 
Dunn..... -103 8y9 Mastodon, South 2,094 no mggll River.. iisebanigntes 4,754 
Florence ........ -121,4c6 Millie....... - 9,902 Vulcan.. cvdndecdnes ste bee Cinna 
Great Western................ BOO y TEOUIOOE «cassie snndecnceesesscevse 7,403 Walpole... 5 Snlioereseepsiogastveeeerie 9,616 
TOCME, DRM OMTMOS Ae a 5s inc ciesvcass ccabdsssssncoanvoneds puvabadedetnasioteounsnieetiieotenstiores 1,277,403 
GOGEBIC RANGE. 
DRE asaseeshescestes eceespeapens ee eS. | Se Bh FE BOR vo vn tece corsccuriadaueoseanel 62,875 
POUR Sassen scccenesss ocenicba: MAREE SIU cris cin covereceapootccens + 55776 RUDY ...cesereceeserseseessseeonees 7,373 
Pecan sascssan asia -+-146,001 Montreal..............seeeceeeee 5,233 Section 33 south............. 30,678 
Brotherton ........... 50,990 NOFr©..cccicecsccscrccccececcesees 453,841 Sellwood apd ebdsacy suka 21,111 
SN oni ictivaccctosss> ‘oe «+» 35,474 North Montreal....... astay 24,610 South Colby... coccccssee GREE 
Colby, Beaver.......... . 34.677 North Section 33............ e 097 South 15 Colby. sbesesorscosess 10,221 
Germania.......... 78 1923 CII aicicisin<cigetsesbescsanes BSS WAN OT a inecescsicciecnsvocsuees 13,412 
og, eS SOR, Seen eee 73334 
BIT FR vcdenesevsnsncdabestons so'885 INN Cisnconsivéng doid stsunnedunte R 
I Ie ig sinc sate vctepesieretncdecasenig Lent ansetdasdevphaccosinksss<veudesvaesbecksbgaauel 1,413,649 
VERMILION RANGE.* 
Chandler Mine............... 246,237 Minnesota Iron Co........ AIGNG PIGUCEL is cisccsececcscsesseccenss 2,168 
NE PIERO TROND boas 0s soinscccsekas éncsincceivy deh anliseusdeddacaieden chbvenieiccatbonpnassdascreones 658,453 
SIN Wi iceniske ssnccasteeeisns 46avhankas vnsnsidinh enguss cateaeal ditabaiak tee ubeineabnspiciamiegsiensabentelin 5,248,254 


Bad weather interfered greatly with lake shipments of ore during the past 
week, and the total for the week shows a marked falling off in consequence. 





Exposition Statistics, 

The London exhibition of 1851 covered 21 acres, attracted 17,000 exhibitors, 
cost $1,463,970, was open for 144 days, received $2,530,500, and admitted 6,039,195 
visitors. 

The Paris exposition of 1855 covered 24% acres, attracted 21,779 exhibitors, 
cost $5,000,000, was open for 200 days, received $640,495, and admitted 5,162,330 
visitors. 

The London exposition of 1862 covered 23% acres, attracted 28,653 exhibit- 
ors, cost $2.399,090, was open2d for 171 days, received $2,042,650, and admitted 
6,211,103 visitors. 

The Paris exposition of 1867 covered 37 acres, attracted 50,226 exhibitors, 
cost $4,000,000, was open for 217 days, received $2,103,675, and admitted 
10,000,200 visitors. 

The Vienna exposition of 1873 covered 4o acres, attracted 42,584 exhibitors, 
cost $11,000 000, was open for 186 days, received $1,032,350, and attracted 7,254,- 
687 visitors. 

The Centennial at Philadelphia covered 69 acres, attracted 60,000 exhibit- 
ors, cost $8,000,000, was open for 159 days, received $3,813,720, and admitted 
9,910,966 visitors. 





THE Century Magazine closes its nineteenth year with a number for 
October which, besides its leading serials on Lincoln and Siberia and the Old 
Masters, contains several papers of peculiarimportance. One of these isastudy 
of “ Moliere and Shakspere,” by the eminent French comedian, M. Coquelin. 
A group of brief illustrated articles, of especial interest to readers of this 
journal, on manual training, presents this subject from three different points 
of view—the articles being by Professor Butler, of the New York College for 
the Training of Teachers; Professor Thorpe, of the Philadelphia Manual- 
Training School, and Dr. Felix Adler, founder of the Workingman’s School and 
Free Kindergarten, of New York. An extremely timely illustrated paper 
is that from the expert hand of Mr. Walter Camp, and entitled “ Base-ball—for 
the Spectator.” 





GENERAL O. O. HowArD has written an article for the young folks who 
read Wide Awake which will also interest and enlighten their elders; we refer 
to the little paper in the October number entitled “ How many Indians in the 
United States?” In the same number Miss Rose Kingsley, Charles Kingsley’s 
daughter, has a valuable contribution about “ The Boy who Invented the Tele- 
graph "—Claude Chappe, a little French lad. The stories, as usual, are excel- 
lent. Wide Awake is $2.40 a year. D. Lothrop Co., publishers, Boston. 


THE Philadelphia electricity exhibit at the Centennial Exposition in 1876 
was very small. To-day $300,000 is invested in 3,000,000 lamps and 10g rail- 
ways. 


GERMANY is making steel fly-wheels. They do double the speed of cast 
iron. 


Shipments for week ending the 25th not included. 
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THE HARRIS COMPOUND ENGINE. 
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THE HARRIS COMPOUND ENGINE. 





As a notable instance of the continued adoption of the compound princi- 
ple in modern mill plants, we may instance the engine represented in the 
accompanying engravings, built by the Wni. A. Harris Steam Engine Co., for 
the new Sagamore Mill, at Fall River, Mass. The engine is almost severe in 
its simplicity, and notwithstanding its large proportious, the 52-inch low- 
pressure cylinder with its jacket and chest extending far above the head of 
the observer,.the inipression conveyed is one of graceful strength without 
hugeness or bulkiness. 

The high-pressure cylinder is 28 inches in diameter and the stroke 72 | 
inches. The fly-wheel has a diameter of 30 feet, a face of 96 inches, and | 
revolves at the rate of 56 turns per minute, giving to the belts which it carries 
a linear velocity uf 5,281 feet per minute. The engine runs with an initial | 
pressure of 125 pounds, and is rated at 1,100 horse- power. 

This engine embodies several features of particular interest, prominent 
among them being the new releasing gear, used for the first time on the steam | 
valves of this engine, and shown in detail in Figs. 1 and 2. 

A little study of these figures in connection will result in a perfect under- 
standing of the mechanism employed and its method of operation. The con- 
nection from the wrist-plate is shown at the top of Fig. 2, the corresponding 
pin being shown in a side view at the highest point in Fig. 1. The lever, 
which is reciprocated by the wrist- 


| 
} 
| 
| 
| 
| 
| 
| 


| ing Co., of Massachusetts. This heater contains 1,059 feet of corrugated copper 


tubing, two inches in diameter, through which the steam exhausted from the 
low-pressure cylinder is passed on its way to the condenser. The feed-water 
flowiug about the outside of these tubes is raised from a temperature of about 
60 degrees to 135 degrees, with a vacuum in the condenser of 25 inches. The 
heat thus imparted to the feed-water is rescued from the hot well, being clear 
gain, and the condenser has just so much less heat to abstract from the steam 
by means of the injection water. 

The heater thus not only economizes in the direction of heating the feed- 


| water, but acts as an auxiliary to the condenser as well. 


The difficulty of casting large jacketed cylinders as well as the liability to 
fracture when the jacket and cylinder are cast in one piece, through unequal 


| expansion or the accidental letting of steam into the cylinder without warm- 


ing up the jacket, has been well surmounted by the builders of the Harris 


| engine by castingthe cylinder in several parts and assembling it as shown in 


Fig. 7, The bore is in one piece, secured at the stuffing-box end of the cylinder, 
and free to slip at the other end as changes of temperature alter its length 
with respect to the contiguous parts This design offers numerous advantages 
in construction, precludes liability to accident from unequal expansions, and 
reduces the item of repairs in many instances, from the throwing out of an expen- 
sive jacketed cylinder to a simple renewal of the casting containing the bore. 
The improved Harris cross-head, shown in Figs. 4 and 5, has won the 
unqualified approval of engineers. 











The piston rod is attached by screw 





plate through this connection, car- A 
ries at its lower end a hook or bar, | 
upon which is a steel block which ak i 
engages a similar block upon the aT ; 4 
arm which is keyed to the valve Wi 
stem. The hook or bar first men- 
tioned is not attached rigidly to the 
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and lock nut, and the wrist-pin 
located at the centre so xs to bring 
the thrust directly upon -the guide, 
without the tendency to tip mani- 
fested in that form in which the con- 
necting rod is attached to a projec- 











lever, but journaled in its end, as — 





shown most plainly in Fig. 1, so that 
it would be free to hang straight 








tion in front of the centre, the 
adjustment is easily made in an 
obvious manner, by means of the 





downward were it not supported by 
a rod attached to its inner end at 
the left, in Fig. 1, the other end of 
which rod is supported in a cam 
groove ina circular plate mounted 
upon the valve-stem bearing. 

Now, it will be seen that with 
the parts in the position shown in 
Fig. 2, movement would be communi- 
cated from the wrist-plate through 
the hooks to the steam valve, and 
that if the cam path in the plate al- 
luded to were a smooth curve which 
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wedge and screw shown. 

For their receivers the Harris 
—— Co. have. hit upon a happy idea, at 
once simple, effective and economi- 
cal. They are made from corrugated 
tubes of about five-sixteenth iron, 

/ enclosed in a cast iron jacket, as 
gs shown in Fig. 3, the steam passing 

Y through the inside of the tube, while 

the space between the tube and the 

cast iron jacket is filled with live 

| steam for drying and regenerating 

/ the steam as it passes between the 











would always keep the hook up to 
the block on the steam valve, no 
cut-off would take place, but in this 
path is a sudden deviation from a 
concentric line which, when the pin A 
or roller strikes into it, forces the \ 
hook or bar downward, and out of WN 
engagement with that upon the 
valve-stem and the cut-off occurs. 
The cam plate being rotated about 
its centre by its connection with the 
governor rod, brings this point of 
change in the direction of the cam 
at the point necessary to effect the 
cut-off at the required time. 

The block upon the valve-arm is 
suspended upon a bolt, as shown, 
and is free to move upward as the 
other block passes backward under 
it, falling by its own gravity into 
engagement. A recurve in the fur- 























FIG. 


ther end of the cam prevents an en- 
gagement in case of an accident to the governor, and obviates any possibility 
of the engine’s racing. 

The action of this arrangement is extremely satisfactory. The movement 
of the hook being controlled by a pin in a path-cam is pusitive, and the centre 
upon which the releasing bar turns being below the plane of contact of the 
blocks, the disengagement when allowed of by the path-cam, is so easy as to 
cause no perceptible jar upon the lever in direct contact. The blocks are so 


offset, as will be seen in Fig. 1, as to be in contact but half their length, and | 
each block may be changed in position to present eight different edges to | 


wear. Should the dash-pot fail to work, or for any reason the valve remain 
open, it will be forced to close as the wrist-plate returns to its central position 
by the contact of the flatted place upon the hub of the bar with a projection 
upon the valve-arm. 

Another feature, and one which will attract immediate attention, is the 
use of separate eccentrics for the steam and exhaust valves upon the low- 
pressure side. The value of this method of connection has often been com- 
mented on, and will be appreciated by any engineer who has attempted to 
conipromise between the steam and exhaust valves in adjusting a Corliss 
engine. 

The conventional form of condenser and air-pump, operated from the | 
crank-pin of the low-pressure side, are used, but between the low-pressure 
cylinder and the condenser is attached a feed-water heater, shown in Fig. 6, 
designed especially for use in this connection by the Wainwright Manufactur- 








ee cylinders. The corrugated tube 

allows of expansion and contraction, 
__Y| with rigid connections at the ends, 
i! affords a larger amount of heating 
, surface than plain tube, and by 
y / breaking up the current of steam, 
and bringing more of it in contact 
with the iron renders the surface 
more effective.—Power-Steam. 








American Pumps at the Exposition. 

Considerable comment has been 
made upon the paucity of the Amer- 
can machinery exhibit at the World’s 
Exposition at Paris, and the meagre- 
ness of the pump display has been 
alluded to in view of the fact that the 
United States undoubtedly leads the 
world in this particular line.. The dis- 
appointed observer who missed the 
conventional array of graduated 
sizes ranged on a platform, or nickel 
plated specimens pumping water out of and into a tank, might have found 
some consolation in the fact, that for the actual maintenance and operation of 
the water supply and hydraulic machinery, the exhibition is dependent upon 
American pumping machinery. Should the visitor go to the pumping station, 
located upon the banks of the Seine, he would find a Worthington high duty 
pumping engine at work supplying the Exposition with water; the elevators 
in the famous Eiffel tower are operated by pressure pumps of the same make, 
and numerous other American pumps are engaged in serviceable capacities all 
about the exposition. To one who sees behind the scenes there are many 
things more conspicuous by their absence from the Paris Exposition than 
American pumps.—|Power-Steam. 














* 
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THE total coal consumption of the world is said to amount to more than 
1,000,000 ewt. per hour. Of this quantity about 240,000 cwt. are required per 


hour in order to heat the boilers for stationary and marine engines, locomo- 


tives, etc. The production of pig iron requires 100,000 ewt. and that of other 
metals 80,000 ewt. per hour. The average hourly consumption of household 
coal is reconed at 200,000 cwt. 

A Moscow foundry fuses metals by electricity. The glare is greater than 
the sun, and employes work two hours per day. 


SWITZERLAND has an electric railway up a 1330-foot mountain, 
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HALL’S PATENT SCOTCH FLUE BOILER. 





The boiler herewith shown is claimed to be the most economical type of port- 
able boiler in use, because of its Scotch flue fire-box, which necessarily reduces 
the grate surface. The manufacturers make the grate surface the most econom- 
ical sizes for burning soft coal slack or other cheap fuel. They then put in 
a combustion plate one foot wide, with air holes, in order to set the gases on 
fire before entering tubes. This combustion plate makes the fire-box one foot 
longer, so that wood can be used without any change of grates. These boilers 
are full capacity. A 25 horse-power will do 25 horse-power work, while or- 
dinary portables it is claimed, are reduced from 10 to 20 per cent. In reduced 
grate surface and full capacity the manufacturers have followed the cele- 
brated Tifft boiler that has been used in the oil business for the past thirty 
years, and of which at least 100,c00are in use to day. 

The Scotch flue fire-box is simple in its construction; strong and durable 
The fire-box head is a plain, round head, and the back head the same, and both 
full of tubes, not one brace, with just room below the hand-hole plates 


to clean out, hence its cheapness. It is a well known fact that a Scotch flue | 


marine boiler will save 25 per cent. of fuel over the old style of marine boiler. 
The chief engineer of the Anchor Line says the saving is wonderful; that he 
cannot account for the large saving, while the simple fact is that the Scotch 





100 pounds, and made perfectly tight. Messrs. D. K. Norton & Son, Cin- 
cinnati, O., will give all additional information. 





Gas at Five Cents Per Thousand. 

It is announced that a company already in operation at Litchfield, Ill., will 
pipe fuel and illuminating gas into East St. Louis. Mr. Henry O'Hara, a cap- 
italist of St. Louis, who is prominent in the enterprise, says they have a process 
for manufacturing gas from Lima (O.) oil, which costs 14 cents a gallon. 
This amount of oil renders over 1,000 feet of gas. They have eight miles of 
pipe down, and are furnishing families at a rate which for lighting a large 
house and supplying three stoves with fuel takes but $54 per annum from the 
proprietor’s pocket. The plant they are putting into Litchfield will cost some 
$60,000. From this they propose to lay an 8-inch gas main to East St. Louis, 
37 miles, and deliver their product there at a price far below that which the 
company now in power there can do. They claim that they can give light and 
heat to the city at five cents per 1,000 feet of gas, or give it away for a long 
time and searcely feel it, the production costs so little. In explaining the 
process Mr. O’Hara said: “A bench, that is, a plant with twelve retorts, will 
cost about about $5,000, and will supply a town of 6,000 inhabitants; it would 
produce 60,000 feet of illuminating gas daily and 13 times as much fuel gas; 
here are the figures—120 gallons of crude petroleum, $1.50; gas for operatives, 





SECTIONAL VIEW. 





HALL’S PATENT SCOTCH FLUE BOILER. 


flue necessarily reduces the grate surface one-half or more, just the same as 
the Tifft is reduced over one-half. 
The fire front is the size of the fire-box, and is lined with fire brick to 


prevent radiation and cracking in front. The large hand-hole plates above | 


the fire-box and below tubes for cleaning, will be noticeable. The dry pipe 
is three to five feet long, owing to size of boiler, thus saving the possibility of 
priming or drawing water with steam. The holes are in the top, so that if there 
should be any priming the water would drop back into the boiler and dry 


steam would come in at the top, hence its name dry pipe. The dome makesa | 
large exposure and every particle of heat that radiates from it knocks just that | 


amount of steam back into water, and you have wet steam. 

This boiler has a taper shell which gives the steam a free passage to the 
dry pipe. The same taper gives the boiler a free circulation. As the water is 
first heated by the fire-box, the tendency is to make a current towards the back 


end, and then the taper on the bottom carries the sediment forward to the | 
blow-off cock under the back end of the fire-box,it being the lowest point. There | 


is not any place for braces and very few stay bolts, and it is lighter on account 
of its shape. Besides, it is low and more suitable for mounting, and especially 
on wheels. These boilers are all made of the best 60,000 pound tensile 
strength steel, side seams, doubled riveted, well stayed and braced, all hand 


riveted tube holes cut out instead of being punched, and tested as per | 





Government laws up to 150 pounds water pressure, and then with steam to | 


30c.; one workman, one day, $2; total, $3.80-—product 200,000 feet. The crude 
oil is introduced to the furnace direct from the tanks. Steam forces it into 
spray, and, mingling, both absorb the elements from the air and a chemical 
degeneration commences that winds up in non-condensable, non-explosive 
gas. For intensity of heat the fuel gas excels. I have seen Swedish iron, 
which requires 4,500° made with it; and also crucible steel, not only made, but 
melted and burned up in a few minutes.”—[American Manufacturer. 





THE TRIENNIAL CONCLAVE. 





Low Rate Excursions to Washington, D. C., via the Pennsylvania Lines. 


Tickets to Washington, D. C., for the Triennial Conclave of the Knights 
Templar, will be sold to all applicants from the principal stations on the Penn- 
sylvania Lines West of Pittsburgh, at the rate of one lowest limited first-class 
fare for the round trip on October 4th, 5th and 6th, 1889, and tickets may be 
obtained at any station if timely notice is given the agent. They will be good 
returning until October 31st, and special arrangements have been made to 
accommodate passengers desiring to visit New York. For complete informa- 
tion call upon or address the nearest passenger or ticket agent of the Pennsyl- 
vania Lines. This Triennial Conclave will be a memorable sight, and there is 
no better time to visit the East than in the Autumn. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Ohio & Michigan Anglo-American Storage Battery Co., East Saginaw, 
Mich., has been incorporated, with $1,500,000 capital. 

Saginaw (Mich.) capitalists have organized an iron mining company to 
operate a mine they own at Ishpeming. Capital stock $490 ooo. 

A movement is said to be on foot to form a stock company to build a new 
rolling mill at Dunbar, in Fayette county, Pa, on the Balitimore & Ohio rail- 
road. Itis proposed to erect 30 puddling furnaces, and manufacture skelp 
iron exclusively. 

The Lancaster Iron Co., of Pittsburgh, has been granted a charter, with a 
capital stock of $1.000. The directors are Edwin H Smith, Charles S Craw 
ford, Charles C. Morrow, W. A. Schmidt ,William Beal, L H. Matthews and 
Frank W. Smith. 

A charter was granted last week to the Midgley Wire Belt Co., of Beaver 
Falls, Pa, capital, $350,000. The directors are James E Emerson, Thomas 
Midgeley and E. lL. Hutchinson, 0° Beaver Falls; James W. Rabe, of Phila- 
delphia, and C. M. Russell, of Massillon, O. 

The firm of Chamberlain, Wheeler & Co. have become incorporated under 
the name of the Virginia Iron Co.; capital, $100,000 They have changei the 
name of the Victoria Furnace to that of Rockbridge Furnace, and will sell 
their iron under the brand of Rockbridge. Mr. Ed Orton has resigned his 
position as founder, and Mr. Beck of Lynchburgh, Ky., has taken charge. 

The contract for the large buildings of the Hotchins Nut & Bolt Works, to 
be erected one mile south of Greensburg, Pa., have been let tothe firm of 
Zahniser & Co. There will be six buildings. The work will begin at once 
and the works are expected to be in active operation by January 1. The 
capacity of the works will be over 125.coo nuts and bolts a day, and will 
employ about 250 men. 

‘Recent Illinois incorporations: Minerva Furnace Co., Chicago; to operate 
a pig-iron blast-furnace: capital, $25,000; incorporators, John C Bryan, Jesse 
Holdon, Joseph H. Nott.—Stearnes Manufacturing Co., Chicago; to manufact- 
ure heating and cooking stoves; capital, $50,000; incorporators. Alfred T. 
Stearnes, Samuel W. Joy. Francis W. Walker.—Kenwood Manufacturing Co., 
Chicago; to manufacture machinery and hardware; capital, $25,000; incor- 
porators, Frank Douglass, Frank L Douglas and William C. Niblack. 

Application for incorporation has been made by the Canada Iron Furnace 
Co., of which P. H. Griffen, car wheel manutacturer, of Buffalo, N. Y., Robert 
Schott, Sheffield, England, and several Canadian capitalists are the directors. 
The chief place of business isto be at Montreal. Thecapital stock is $200,000. 
The company is to manufacture iron and steel, to operate in coal and iron 
mines, foundries, rolling mills and steel converters. 

Papers were signed last week by which 111 acres of land at East Chicago 
were transterred to a Cleveland (O) land firm, on behalf of an iron company 
of that city, for a consideration of $400 per acre. The purchasers, it is given 
out, propose to erect an iron rolling mill plant, which isto be in working 
order by the opening of Spring. Six hundred hands will be employed, and 
the estimated cost of the improvement is $25,000.—{Industrial World. 

A dispatch from Chattanooga, Tenn., September 29, says: A number of 
owners of charcoal iron turnacas in middle Tennessee with a syndicate of 
New York capitalists, to day organized under a charter in the'state of Alabama, 
at Huntsville, the Southern Iron Co, and closed the purchase of three char- 
coal furnaces in middie Tennessee, one charcoal furnace at Attalla, Ala., and 
the Roane Iron Co’s steel rail mill in this city. The company organized with 
a capital stock of $2-0,000 paid up. The purpose of the company is the imme- 
diate remodeling of the mill here to make steel by the basic process, using 
Siemens—Martin furnaces. The product of all the furnaces will be brought to 
this city to be manufactured into steel rails, nail plate, steel wire and plates of 
all kinds. 





Enlargements, Additions. Removals, etc. — 

The Knowles Steam Pump Co. will at once enlarge its shops at Warren, 
Mass., by building an addition. 

It is reported that Cooper, Hewitt & Co. contemplate the erection, at 
Trenton, N. J., of three large, open-hearth furnaces. They will use the basic 
process. 

The Etowah Iron Co., who are to develop iron and manganese mines on the 
Etowah property, near Cartersville, Ga., will erect improved ore washers at 
once. Their capital stock will be $1,000,000. 

P. H. Corr, of Boston, has bought the entire plant of the Old Colony Iron 
Works, at East Taunton, Mass. He is negotiating with out-of-town parties for 
the establishment of a special class of work in the rolling mill. 

The machine shops of the Louisville, St. Louis & Texas Railroad, which 
were recently burned, at Henderson, will be rebuilt at Cloverport, Ky., the 
citizens having raised a bonus of $20.000 to secure their erection at that place. 

A dispatch from Wheeling, W. Va., says that the old Waldorf Furnace, 
situated at Ironton, Taylor county, has been sold at auction for $3,000, and will 
be torn down and the material removed to Ohio When this furnace was 
built in 1873 it cost the owners $100,000. 

The Chicago Bridge & Iron Co., which was recently organized with a capi- 
tal of $100,000, is building au extensive plant at Washington Heights, near the 
crossing of the Rock Island and Panhandle railways. The work of putting up 
the plant, which was moved from Kansas City, will be completed in a few weeks. 

The two anthracite blast furnaces of the Keystone Furnace Co., which 
failed recently, were sold at Reading on the igth ult. to the Reading Iron Co. 
for $100, subject to a mortgage of $175,000, this gives the new Reading Iron 
Co. control of four furnaces, besides its numerous mills. It is stated that all 
four furnaces will be in blast in about ten days 

The growth of the Westinghouse Machine Co.’s business,at Pittsburgh,still 





continues. During the past five years its buildings have been extended from 
the square in Pittsburgh originally occupied by the Westinghouse Air Brake 
Co. until they now cover two and one-half blocks of contiguous property. 
Machinery has been added (much of it quite recently) until now the limit has 
been reached and there is no space for more. No aditional property is availa- 
ble in the vicinity, and to keep pace with the constant growth of the business 
the company is engaged in erecting a three-story warehouse for finished 
engines, repairs, etc., which will be provided with steam hoists, overhead 
cranes and all known appliances for the quick and economical handling of 
heavy weights. In addition to this, the company is now taking on a complete 
new force of workmen, so that the establishment will henceforth be operated 
continuously day and night. 


Fires and Accidents :— 

The machine shops of the Cincinnati Southern Railroad Co., at Chatta- 
nooga, Tenn., were recently destroyed by fire with a loss of $25.000. They will 
be rebuilt. 

The works of the Enterprise Hardware Co., Limited, on Washington 
avenue, Allegheny, Pa, owned by W. H. Burt and O. K. Gardner, were almost 
totally destroyed by fire early Sunday. The loss is in the neighborhood of 
$10,000, fully insured. The company does a large business in the manufacture 
of novelties, such as door locks and keys, sash weights and light castings, and 
was rushed to its full capacity. The works will be rebuilt at once. 





Noteworthy Contracts, Remarkable Records, Etc:— 

The Carbon Iron Co., of Pittsburgh, recently turned out, in their works, a 
steel plate 16 inches wide, 135 feet long and % inch thick. 

The National Lock Washer Co, of Newark, N. J., are in receipt of an order 
from London, Eng., for 1,250,000 of the National Lock Washer for export. 

The Laidlaw & Dunn Co., of Cincinnati, O., have sold another 3v0 horse- 
power Galloway boiler to the Geo. H. Friend Paper Co., West Carrollton, O. 
This makes three of this size they have sold to this concern within a year. 

The National Pipe Bending Co., New Haven, Conn., recently shipped two 
400 horse-power feed water heaters to Osaka, Japan, for the electric light sta- 
tion there. This company sold 45 heater during the month of August, ranging 
from 150 to 800 horse-power. Their heaters go to all parts of the country, from 
Maine to California. 

The Pratt & Whitney Co., Hartford, Conn., are manufacturing gun machin- 
ery for Belgium and Germany. The works will be run to the full capacity 
every hour in the day. The company are just finishing rifling machinery for 
the Lee gun, the arm adopted for the English army. The orders obtained 
there will reach about $600,000. 

Furnace No. 3 of the Glendon Iron Co., at Easton, Pa., recently turned out 
808 tons of pig iron in one week, with a fuel consumption of 1.09 tons for each 
ton of pig iron produced. This is the largest output for a single week obtained 
since the furnace was remodeled some time ago by Mr, M. P. Janney, the 
superintendent. Previous to that event the largest output of the furnace for a 
week but once exceeded 500 tons. This is certainly good work, and reflects 
credit upon the management of Mr. Janney. 

The Braddock (Pa.) News states that an unprecedented feat in the steel 
industry was accomplished on Saturday, Sept. 14th, at the Homestead niill of 
Carnegie, Phipps & Co. “ David Kennedy, a roller, has the honor ot turning 
out the largest armor plate ever made in this country. It weighs 15,200 
pounds, and its dimensions are 8o0x150 inches and three inches thick. The 
plate is without flaw or blemish. The firm has a large order for these plates 
from the United States Government. The rolling of slabs weighing 10,000 
pounds and over is unusual, but it scarcely jarred the mill.” 





General industrial Notes : 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 16th day 
of October, 1889, for an iron stair for the U.S. Postofhce, Court House, etc., 
building at Auburn, N° Y. 

The Aitna Machine Co., Warren, O., recently received an order from the 
Terre Haute (Ind.) Iron & Steel Co. for a 300 H. P. engine to drive a train of 
rolls in their rolling mill. 

The N. Haughton Foundry & Machine Co., Toledo, O., inform us that they 
have received orders for elevators within the last few weeks, as tollows: 
Buckeye Novelty Glass Co., Bowling Green, O.; Cleveland Target Co., Findlay, 
O.; Huber Manufacturing Co., Marion, O.; Brewer Pottery Co., Tiffin, O. (four 
elevators); Milburn Wagon Co., Toledo, O. 

The Standard Manufacturing Co., Edinburg, Ind., inform us that they are 
having quite a run on their specialty of wood cutting machines. Their output 
is six machines daily, and they say this is not sufficient to meet the demand 
for their high grade of tools. They have recently introduced a new 7-foot 
band log mill, which they say is going to take the lead. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 18th day 
ot October, 1889, for all the labor and material required to fix in place, com-~ 
plete, a low-pressure return-circulation, steam heating and ventilating appa~ 
ratus, for the Court House and Postoffice, etc., building at Carson City, Nevada. 

A decidedly novel and simple engine is manufactnred by the Kimble 
Engine Co., Kalamazoo, Mich. It dispenses with piston rod, cross-head and 
ways, and is claimed to reduce friction to the lowest possible point. It has an 
oscillating piston sustained in a journaled bearing, and turns about one-fourth 
of a revolution to each stroke of the engine, the only friction outside of the 
shaft to which the rock cranks are attached being a slight pressure on the 
packing strips to keep it steam tight. 





LYons, France, is completing the world’s biggest dam, begun a century 
ago. It is 1,000 feet long, 175 feet high and the foundations are 100 feet deep. 








: 
: 
F 


| NT Aa Ne tNS ce memo pm Ramon ew 





10 ‘Tue IRoN TRADP Review. 








THE BOSS 


TWO SPEED 


Boring Machine. 


NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co.. 


UNION CITY, Ind. 
A LIBERAL DISCOUNT TO THE TRADE. 


&@ Write for Circulars and Price List. 








Boynton’s Adjustable 
Alligator Wrench. 








PAT'D JUNE 14 1887 


Quick and handy in adjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 
CAMPBELL PRINTING PRESS & MFC CO. 


60 William St., New York. 3:5 Dearborn St., Chicago. 





=STABLISHED 1849. INCORPORATED IS3.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


we © eee CIRCULAR, GANG, DRAG, MULAY & BAND 

Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 

It will pay you to get our prices and guarantee. 


66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


Mention this paper. 











BROWN & SHARPE MFG. CO., 


Promenade St., Providence, R. I. 


These Gears are well proportioned and symmetrical 
throughout, well finished, accurately cut. The 
hubs, rims and face are ground. Special 
Gears made to order. 


PARKIN & BOSWORTH, Agents, 


9 & ii S. Water St. 
CLEVELAND, Onio. 








PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. &@ Telephone 2260. 


1lS Water St. - - CLEVELAND O. 


PATENTS ! No Patent, No Pay. 





WRITE AT ONCE FOR ILLUSTRATED CIR- E. H. BATES, Attorney, 


CULAR and INSTRUCTIONS. 
ADVICE FREE. f Ss ; 
WASHINGTON, D. C. 


J. B. CRALLE & Co., 


.WASHANGTON, D C, Book on Patents Free. 
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Enterprise 


Feed Grinder. 


The only mill made that 
grinds ear corn and small 
grain at the same time in 
any proportion desired. 
Liberal prices to the 
trade. Send for circular. 


ENTERPRISE MANFG. €0., 


49 Main St., 


COLUMBIANA, 0. 







—WE MAKE— 


Feed Mills, Saw Mills, i 


Ditching Ma- 
chines, @&c. 





G. W. STOCKLY, President. 
}. POTTER, Treasurer. 


J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
N.S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
S. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC CO. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MoTors, ETC. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are — now in use.  Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 


" SEATON HEADER” 


This cut represents our 





a@ Agencies Everywhere. 





Bolt and Rivet Header, 
—FOR— 


BRIDGE, SHIP AND CAR BUILDERS 


RAILRO4 D SHOPS, ETC. 


We also build Headers for other Special 
Work, such as 


Machine, Carriage and Track Bolts and Rivets. 
Also an Upsetter for Bridge Work. Cata- 


logue, Prices and References sent 
on Application. 


Seaton Mfg. Co., 


CLEVELAND, O. 








JAMES P. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 





—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. ¥. 
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ELECTRIC 
Gasoline anv (i Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for Out-Door Use. 


Not affected by wind or rain, producing fa 
large, briiliant, white flame, and _ 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, Oo. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








ALSO 
Fleating and Ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


a@-Send for catalogue and discounts. 


TROWBRIDGE 
BOILER 


| CLEANER, 


Using no Chemic- 
E als—nothing but 
Potatoes. 

The only Sure 
Remover and Pre- 
ventative of Scale 
in Boilers. 

Address, 


H. T. Sackett 
& Co.., 









FOND DU LAC, 
wis. 





ESTABLISHED 15854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S.A. 





A FULL LINE, 


LOW PRICES. 


Planing, Matching, Molding, Ten- 
oning, Mortising, Boring, 


Shaping, Carv- 
ing, Etc. 


COMPLETE OUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. Haueton Foundry & Machine Com’y. 


MANUF ACTURERS}OF 


_ Elevators 


Steam, Hand and Hydraulic. 








SPECIALTY: 


STEAM ELEVATORS 


For Mills and Factories. 


ih AA G w. 
uk 


\ hy, ' ot ane 


s, 


Write for circulars. 





Enoines, Boilers and Power Transmittin» Machinerv. 
118-130 South Huron St., TOLEDO, O. 


BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,600,000 square feet of Bundy 
Radiators attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for, 
their opinion. 











Send for catalogue with new designs of 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


A. A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


—- AND -— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 





Grand Arcade, Cleveland, 0. e@” Agents Wanted. 








JUSTICE’S IMPROVED 


“Dead Stroke” Power Hammer, 


Made in 5 sizes. 15 Ib. to 250 Ih. Ram. 
Unequalled for die work and 
General Forging. 


Philip §. Justice & Co., Philadelphia, Pa. 
Williams, White 


&co., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


= Punch and Shears, 





THE IMPROVED 


Justice Soring Hammer. 





JUSTICR HAMMER. 





Important to MERCHANTS, MANU- 
FACTURERS’ AGENTS and others 








engaged in trade with the AUS- 
TRALASIAN COLONIES 





SYDNEY 
Trade Review & Prices Current, 


The oldest and only recognized com- 
mercial journal in N.S. W. 


Has a Large and Increasing Circula- 
tion throughout the-COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci- 
men copies and particulars. 


——Published at the Offices :—— 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 












Comp'et@ in all requirements, is 
>eli-Heaung ai d boing. 
bh When not in use occupies 
2 space on floor less than two 
feet square. Can be used 


mm any ordinary bed-room 
For full descriptive carculars 
and prices address 


Mich, Bath Tub Co., 
Homer, Mich. 
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"THE IRON TRavDE REvIEWwW. 











""EXLE; SswEET Sz CLARE Cco., Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
bes Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $15 00@18 50; No. 1 
$:7 15417 65; No. 2 Foundry, $16 15@16 65; No. 
1 Gray Forge, red short, $15 65@16 25; No. 2 
Gray Forge, neutral, $15 15@1565; No. 1 
A nerican scotch, $18 40@19 05; No.2 American 
Scotch, $17 40@18 05. 


CHICAGO (reported by Rogers, Brown & Co.): 
COKE aND BITUMINOUS—Southern No. I 
Foundry, $16 75@17 00; South: rn No.2 Foun 
dry, $16 25@16 50; Southern No. 3 Foundry, 
$15 so@15 5; Southern No, 1 Softe er, $162 @ 
1650; Southern No. 2 Softener, $15 25@15 50; 
Southern Gray Forge, $15 25@15°0; Southern 
Mottlea, $14 50@15.0; Ohio, Jackson Co. Sil- 
veries No. 1, $1300@00 00; Ohio Jackson Co. 
Sil: eries No. 2, $ 7 cof@00 00; Hocking Valley 
Silveries No. 1, $17 7s(@18 00; Hocking Valley 
Silveries No. 2, $16 75@17 00; Norton Kentuck 
Silveries N .1,$:7 7s@«0 00; Norton Kentucky 
Silveries No. 2, $16 75(@00 00; Ohio Strong Soft- 
eners No. 1, $18 25@i8s0: Ohio Strong Soft- 
eners No. 2, $17 -5@i7 50; Hamilton, Hanging 
Rock, all ore’ No. 1, 182,«1825; Hamilton 
Hanging Rock, all ore No. 2 '7 25@175 . LAKE 
SUPERIOR AND SOUTHERN CHARC AL FOUNDRY 
—Lake superior . harcoal Nos. 1 & 2, $19 00@ 
1950; Alabama Charcoal Nes. 1 & 2, $22 oof 
2300; Tennessee Charcoal No.1, $8 5 @19 co; 
Tennessce Charco:! No, 2, $17 5 @18 00. MAL- 
LEABLE AND CaR WHEEL — Lake Superior Char- 
coal Nos. 1 106, $19 CO@ coo; Southe n Ala- 
bama Nos. 1 to 6, $22 oof@24 00; Tennessee Nos. 
1 10 6, $18 so@ig ‘0; Hanging Rock Warm Blast 
Nos. 1 to6, $22 o0@24 00; Hanging Rock ‘ old 
Blast Nos. 1 to 6, $26 co@280 ; Southern Cold 
Blast Nos. 1 to 6, 26 00/26 50. 


CINCINNATI (reported by Rogers, Brown & 
C».): Hor BLast FouNDRY—Ohio and South- 
ernCoke No. 1, $15 50@15 75; Ohioand Southern 
Coke No. 2, $15 00@15 25; Ohio and Southern 
Coke No. 3, $14 50@14 75; Ohio Soft Stone Coal 
No. 1, $16 25@16 75 ; Ohio Soft Stone Coal No. 2, 
as 25@15 75; Hanging Rock Charcoal No. 1, 

$20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 co@21 50; Tennessee and Alabamba Char: 
coal No. 1, $17 50@18 50; Tennessee and Ala- 
bama Charcoal No. 2, $1650@1750. ForGE— 
Strong Neutral Coke, $14 25@1450; Mottled 
Neutral Coke, $13 50@00 00; Cold Short Coke, 
$14 co@00 00. CAR WHEEL AND MALLEABLE— 
Svsuthern Car Wheel, $23 00@2400; Hanging 
Roek Cold Blast, $22 0o@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@21 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $15 00o@1550; Southern Coke 
Ne. 2 Foundry (new classification), $14 50@ 
1500; Southern Coke No. 3 Foundry (new 
classification), $13 75@14 25; Grey Forge, 
$:3 25@1375; White and Mottled, different 
grades, $1275@15 25; Silver Grey, different 
grades, $13 25013 75; Southern Charcoal No. 1 
Foundry, £:4 56-17 00; Southern Charcoal No. 
t Mill, F aad ae 50; Southern Car Wheel, 
Standard t.ands, $22 00@2300; Southern Car 
Wheel, other brands, $18 25@1975; Hanging 
Rock Coke No. 1 Foundry, $15 75(@16 25 ; Hang- 
iag Rock Charcoal No. 1 Foundry, $19 75@ 
2t 25; Hanging Rock Cold Blast, $21 00(@23 00 ; 
Hanging Rock Warm Blast, $00 o0@oo oo, 


LovuisvILLE (reported by Hall Bros. & Co.): 
Hor BLast Fou~rpRY Southern coke No. 1, 
$15 co@15 50; Southern coke No. 2, $.4 50@15 00; 
Southern coke No. 3, $13 75@14 25 ; Mahoning 
Valley (Lake ore mixtures), $18 00@18 50; 
Southern charcoal, No. 1, $17 00@17 50; South- 
ern charcoal, No 2, $1650@i700; Missouri 
charcoal, No 1, $18 oo@1850; Missouri char- 
coal,No. 2, $17 50@t8 00 FORGE—Neutral coke, 
$13 50@13 75; Cold short, $13 50@13 75; Mot- 
tled, $12 75@1 oo. CAR WHE®L AND MALLE- 
ABLE—Southern (standard brands), $23 00@ 
2350; Southern (other brands), $18 00@18 50; 
Lake Superior, $22 00@22 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hot BLAsT COKE AND CHARCOAL— 
Southern Coke No. 1, $1600@1650; Southern 
Coke No. 2, $15 25@15 75; Southern Coke No. 3, 
$15 0o@I5 25; 
(475; Southern Charcoal No.1, $18 00@18 50 ; 
Southern Charcoal No. 2, $17 00@17 50 ; Missouri 
Charcoal No. 1, $17 00@17 50; Missouri Charcoal 
No. 2, $1600@1650; Ohio Softeners, $18 00@ 
2000. CAR WHEEL AND MALLEABLE IRONS-— 
Lake Superior, $20 50@22 00; Southern, $19 00o@ 
2300. CONNELLSVILLE COKE—East St. Louis, 
$4 85; St. Louis, $5 00. 


BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and She nango Valley strong, 
No.1 Foundry. $17 50@17 Mahoning and 
Shenango Valley strong, NO. 2 Foundry, $16 50 
$1775; Niagara No. 1, $17 50@ooco; Niagara 
No. 2, $16 so@oo 00; Niagara No. 3, $15 75 OO 00; 
Ohio Softeners No. 1, $17 50@18 00; Ohio soft- 
eners No. 2, $16 50@17 00; Southern Softeners 
No. 1, $17 00@17 25; Southern Softeners No. 2, 
$16 00@16 25; Lake Superior Charcoal, $19 00@ 
2000; Alabama Car Wheel, $24 00/25 00; 
Hanging Rock Charcoal, $23 00@24 oo. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$3 25@19 75; ake Superior Coke, all Ore, 

50@:9 50; Lake Superior Coke, Cinder 
Hi $17 50@18 50; Standard Ohio Black 
Band, $18 00@1850; Southern No. 1, $170 @ 
(7 Southern Gray Forge, $15 50@16 00; 
Southern Silvery, $16 59@17 00; Jackson County 
( Dhio) Silvery, $18 00@18 so; Old Wheels, $18 50 
@19 50; Old Iron Rails, 25 co@2s5 50. 


PITTSBURGH (reported by A. H. Childs): 
N»>. 1 Foundry, $17 50@18 00; No. 2 Foundry, 
$.6 50@17 00 ; fas Forge, $15 75@16 00; White 
and Mottled, $ 14 O15 co; Warm Blast Char- 
c val, $18 ne 00 Id Blast Charcoal, $24 00 

800; Bessemer, $18 50@19 00. 


~outhern Grey Forge, $14 50@° 


Foundry, | 





MERCHANT IRON AND STEEL. 
Flat Bar. 
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Wagon Box Iron. 


% inch, beveled edge, by Nos. I1 and 12...... 275 
% inch, 

% inch, “ “ “ 
% inch, “e ae “ 


Sheet Iron. 


11 and 12...... 3 05 
13 and 14...... 3 25 





Iron Boiler Plates. 


Tank, ¥ inch and heavier 
og ES a 











CH No. 1 = “ 

CH Flange, “ 5 

Extra Flange, « 

Solid Fire Box, “ 

Steel Boiler Plates—1-4 in. and Heavier. 
Tank.... 

Shell 

Flange 






Marine Flange.. a oat 
Fre BOK.....ccccccccccvcce ovcccccccssovessceesossesccactocsocs 4 45 
Above includes plates 90inches wide. 
90 tu G6 im. WIE... eeceeee coreeeeeeee ‘oc Ih extra 
96 to 100 in. wide............ sok 
100 to 104 in. wide... Te “ 
104 to 116 in. Wide.............000++ siaobsanesasennved special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs 
1 tO 2 im, IMCLUSIVE.........sreeereerereesssersseeeees 09 
g16to%in “ 
7-16 to % aod 2% to 3 10% 
BE UA TR vececscccceasarsesccenszese oonekE 
ys to uh = and 4\%.... . 10% 
My MOE iM assensoshannesabscnansetece IT 
% to 93 —y 6% to 7 in. ooekB 
el Bilis cbatacasansensennnncosee’ pace cerecccccccseecccssoosseceoes 14 
Flats. 
cts. Ibs 
2 to 9-16 wide by 2 to $% thick............cccssesereseees ° 


13 and 14. ....3 05 | 





CLEVELAND ROLLINC 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler P lates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and O. H. Steel. 



























ct. Ib 
MAMICHIRTLOT Pi 5 Pccnense ccecsecserensaes .»+..-Dase price, 02% 
WED Las cys eskdae voscced cack wbupneeens 02% 
= mee $e scealcahaon Aas anknaenuies si 03% 
Sleigh SURO a ciiooccusdoiScssiseritesees ~ 025% 
PAPE MIE a thidvdisencshsvenpativaleaenies = 03 
Cutter Shoes, tapered and burr. si 03 
English Tool steel. 
FORO Bos wcacccccsvestsevecsianipesapesnes sesdeceqsyeeusvansesip 16c 
Hobson’ s ‘‘ Best’ 
os Choice’ , 
Burden Boiler Rivets. 
%, %, 11-16and ¥% inches diametet............... 


Bridge %, %, 11-16 and % inch diam 


No. 1 R. R. wrought SCTap.........cccceeseeeeees 
No. I wrought scrap.......... 2 
No. 1 Machine cast scrap............ 
Stove Plate (free from burnt iron 
SRNR TEs dacesconsecensesccenscccnecegeen 0s 
Pipes and flues (Clean 
pi BL ee 
Hoop and band iron.. 
Sheet iron 
Iron axles.......... 

Axle turmings............ccssrerrroserrees 
Wrought turning (free from cast).. 
Wrought drillings......... ..........000. 
Cast borings.......... 


Uncut wrought iron boilers... a 
EE SEE SCI sc vescawvedsesccencatbsielaenserees 


Old iron T rails.... 
Old steel rails.. 
Old car wheels.. 
Oia Coppet....:......-- 
No. 1 H. red Brass....... 
Heavy yellow brass... aoe 
Light yellow brass..... ches 6 
Se ol) ea hi 

Tea Lead..... odte 
BeAr y Lad... ccsscencssses- Gienvcies 3K 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


101 St. Clair St., Rooms 20 to 22, 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


Irom - @Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore. 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE - - 


— AND— 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arvade, Cleveland, O. 








PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent. 





$80 will buy the best No. 1 band saw in the 
world 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw- 
ing machine. 

100 will buy the best No.1 automatic rip- 
sawing machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 
For furthe: particulars address 


STANDARD MFC. CO., 


118-140 Main S'., Edinburg, Ind. 
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THE GEM PO ‘OST HOLE AUGER, 


ae THE 


r LATEST AND BEST 
This 





on the market. 
Auger 


Bores Rapidly 


Easily Operated. 


It will open wide when 
comping the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 


Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 











LABORATORY 


— OF —— 


CHEMISTRY - AND - PHYSICS. 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana. 
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MACHINERY SUPPLY MARKET. Picks. 


Railroads, 5 to 6 Ds..... 





.guase | Webster, Camp & Lane Machine Co. 














$ to 7 Ihs....... wa$13 dis 60 
Anvils. Pulleys. 
DMMOTICRG sass. on osesssuyecvortintpronapanssacsasteriees 8 I 9@10 z MANUFACTURERS OF 
WERUAEE <2... ccs take askdinenetidcestmcescnsteaee %B Iho% Med. ag ¥ Walker LA1St.......creeesereees ® 
Medart Pulleys................0+ i Mi M hi 
Bellows, 
oh ining Machinery, 
Blacksmiths Bullock a 
eee sivas: stand koombovaanenieeatent Gebeed a 2 Ske Improved Band Friction 
WAIONE cag sidcaensassocesscamvaglestdeun-boekeits 7 
Xe Beltin Iron, Ordinary, Coopef’s Block and Carriage Hoisting Machinery, Geared 
&- list November 17 
Boston Belting Co’s standard..... .dis 7o@7o& § | Copper.........cssscscecererceccssncccssscesesees 
“ extra........ dis 60&5@6o&10 
“ “ “e best... dis 55 
Hoyt's Short EO gioscecccserssicessesvecissvewcedeceses dis 45 





'F or Direct Acting, for round or 
flat rope. 
a. Wire Rope Haulage 
Cleveland Rubber Co. extra standard .dis 60&10 Machinery, 
Shultz Raw Hide Leather Belting, single 
i (Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 
earsend for Catalogue D. 134 N. Main St., AKRON, OHIO. 


Standard, oak tanned.............ccscsseeees dis pn 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 

Wh FF BR sida cages cacactcisivupendetesens dis 20 
Boston Blower Co., 
Buffalo 








Saw Swages Disston’s 





















































White R gross 50 Atkins’ Cicular moa chspeenaacieeesenegtied ....is 50 

Nite .....ecereeseeceeescsessseeessesseenanes seecee s Mill. Mul a 
White Crayon... ¥ gross 126121 dis ro ‘ St ee ee “SPECIAL STAMPERS OF SHEET METALS.” 
PEER CEI SINE ERE ETE eee “Silver Steel Diamond ; co - We do Stamping and Pressing of Sheet Metals for 

. Cross-cut Saws.........0.0.. dis 7oc per ft -’ Classes of Work. Also Tinning, Galvanizing 
caning i. Dexter Cross-cuts.......... aa nd Japanning. Also sole manufacturers of 
Cushman’s 4 Jaw Independent.................dis 40 “Diamond 
STN OIE ID oh Senco acess cig no vvene nt dis 40 B Senge T —n Cross-cuts. “ai asc“ Sea m iess Steel Buckets. 
= Geared Scroll... ssssesereee iS 30 p Sn ent ae in sac” 4sk your dealer for the Avery Patent Seamless 
pl 2 Jaw Brass Workers ....... . dis 25 |: NO. 1 Handles...........ccccccoesesscssss dis 23¢ per pair iapeai? < 7 
“ Drill. esses vessels 35 | No. 6 - ba ge whe: Ser. penresd THE AVERY STAMPING CO., 
Wescott's Scroll Combination... -.. .atlis 30 Exceintor Saw Tools. Successors to The Avery Elevator Bucket Co 
RW Che TNE soo esss son coce sive spncecent is acl snag Seabee st eeees nd,0,U. S.A. 
Little Grant ‘Ro Detroit Saw Works, Circular. iss : enh c eae : ® : me ar 
Horton’s Universal & Ind.... a i ; -siid CALDWELL PATENT. H. Ww. Caldwell, 131 W. Washington st., Chicago, 
National Combination.. Ill., General Agent. 
Sweetland = 
Skinner 4s wae Becta : igi tabi 
Tie O TINS O UE osc a sccde antes ccocseasorasdl is Wood Screws—List Jan 27, 1889. VED 
AlMONA Drill... eceeeeseesesseeeneteceecnen ceees i SE MR LIGNE 0 iccetocacsncscccucdase wsteecmcreren 
hdd Bi meeeeetectetateetesseanenne cneetentees ens SEG: | Bese WHOL: ATO ches cescesesiscasannevecsarcen ceased A 
inner a> pachdealithe Pere edna dinedtcaestoweséabeeks s A Be eer ree 1 1 
Cutters and Reamers, Secaes = brass..... siamese U nique utomatic 
COT NG siicie Naess oii scenas: Sqcomcttenceiesocnses is Hexagon Ghee. i. ie ~ mM i — 
Pratt & Whitney sn . Set CoH. Zs au Stea Sight Feed 
|g OE ERED UE a et ee ) Machine, flat erg iron.. a> 
Brown & Sharpe, Milling Cutters........... dis 15 | Machine, round head, iron........0..s0.00c00+- Me e RI A i 4 
Gent COttere.... oi ccnssccensd dis 15 Bench and hand— = 2 
Crowbars. Lag or coach..............++ wontomeneenened dis 7587 Ee ry 
| Nn NE Ae er DERE * ms Coach, patent gimlet point..........cccccserssers a Indorsed by Leading Engine Builders. 
ee Re ee ee Bibs Shovels and Spades. | t Manufactured under strong patents, the va- 
Drill and Drill Stocks. lidity of which is acknowledge 
Twist drills dis 50&10 Sates pat ovenes 6 e 2 For Illustrated Pamphlet and Price List fully 
Morse Taper and Straight shank to Hussey & Binns, railroad... describing above, address 
Sia suscnane odbeasaneeesiUCaaMin@ucnigaceietelamelt dis 50&10 
Manus Ta ao and Straight shank ee Tape. U NIQU E Lu BRICATOR co., 

URINE TN vacnnt cuthxceneshd <paapinesaceshateanaaen anssut is 25 | Card Hand and Nut to 2in..........dis Lubricator for . 3 a 
Drill Sockets.......... a scoosscescceseeGiS 25 pene “ “ a ea 5° | ‘traction, Portable : Mansfield, wba i ceaaicente wir co padaans 
Standard............. dis 50&10 | Morse “ “ “ dis 50 po — — Active Agents Wanted. Special inducements ary Engines. 
Cleveland........... dis 50k&10 | Pratt & Whitney “ “ new list dis 10 | Single tos 7 Ming ; offered Dealers and Jobbers. Double Connection. 
—- See: seeees sseeeeee — poe ge Machine Screw Tap5S...............+. . dis 55 

od fee ee is 50&10 | Pipe Taps to 2% in.. is 70 . 

Emery. Stay Bolt Taps..... dis 25 THIS SPACE IS TAKEN BY 
EE OUD csecscdecccscsssnaneeecsersssssscoteens dis 50 
[No.4 to No. s4to Flour, cw. | $t07e BOLL TADe nn nnn die se SWAT ES & SII. Ex. 
s, 4 ¢ 5 ¢ 4 Twine. BC. B. MANUFACTURERS OF 
‘ wat 4Ke sue —- * 
: 4c 5c . = No. 12, Flax Twine, Yy and ¥b Balls... -21¢@z29c 
1ot)cans,1oincase 6 ¢ 6%c sc No. 18 yand &% --- 18C@28e 
10 cans,less than No. 36 “ va - and % ¢  ,..16C@27¢ 
Diicccesssnisvees eee Io c 7%c 2-Ply Hemp, \ & % tb Balls (Spring Twine) 114c 
Emery Cloth and Paper. * sy 2 RR 12@124%c ® 
? 3-Ply oy | a “ 
Barder, Adamson & Co dis 40@46 


Cotton Wrapping, 5 Balls to b 





26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


Vises. SMITH & SILE, 


Be Fh. FeO eco nk aco sen cca cacsnescateqsesenaace dis 40@46 
































ne | OR ae in Cas Sa ea cei dis 50@60 Solid Box N. E. Cor. 8th and Lock, CINCINNATI, O. 
Norton's .... dis 55@60 ar ers nee ee eeeconrecsesecesees 
CPTI Co nscantcas snc iS S5@60 ee anon Shisnae shakianiaascashuhannssbinnes 
Union Stone.. dis 60 | * “ 
WROTE INNE acs crv sascorecapsnkvassansabigseassaacaaceoencsgeasy s Barrett’S..... secsesseserseseeeersressseseeees CLEV ELAND FOU NDRY. 
ERMINE case senc vices vorsancens rd Se insecnnt uakarecakethausetecs ebaesates ar et 
ATURE once nnnee RRMNNEET ID. cul osutaosssnnanpaveiaaoseabenton dis 10@15 Cc ti 
Northampton Howard........-..-.++» capes haanuekancasusvaeeseaaseneal ..dis 30 2a &y ns Ss 
re et ee ‘ i a Maneer’s machinist. ..........cccccccssecccees dis 5s0&10 Machi d Roll mit 
WE ans vucanncesnviitassasoivsdshenehtnagatendear dee? i Wire For Machinery and Rolling s. 
iis mates HE i 6 bakes dis ee Bepee 2k 2000 etn, ws s seeescosees ae is 20035 All sizes and kinds, with and without Axles. =~ 
Minn becienseusanebelibhesanuas sien aalienien s right and annea , Nos. 18...dis I = 
Kearney & Foot............... dis 60& 10@60& 10& 10 e “ Nos. ora G7se. 5 Chilled Faced R. R. Frogs 
Black Diamond.. . dis 60& 10@60& 10& 10 “ “ Nos. 2736. dis 75&10& 5 a>. ba neem Staueut 
Arcade........+00 dis 65@70 | Coppered Nos. o to 18, market ist..dis 70@70& 5 s , 
Disston’sS.........-+-.000+. dis 65@70 | Galvanized Nos.oto18 “ “uu. ave 65&5 | Nos. 9, 11 and 13 \ BOWLER & CO 
Tinned market NOS. 0 tO 18........c0005 sees dis 67 Winter Street. . 
aiees® . hee 4 Cast steel......ccccoccosssrccrcssrccesseveee a dis 50 
DUNN Tisn cine danas pen meaensenanedsieahs catenedieennetadel 1s 30 Tinned Broom Wire.................. is 70& 70& 10 
Reynolds Bros.’ Hand Cut......sssssssssssssee dist | kent tee Nek kalo ee FROM 1-4 TO 15,000 LBS. WEIGHT. 
Hammers, Annealed —-. Nos. 7 to I4...... ‘Goce ae 75 True to pattern, sound, solid, free from blow-holes and 
, me Stub’s Steel Wire regular............ .co@D dis 30 of unequaled strengt 
‘S jg agg 5 1887 eerie Ee “ ° Ww h Stronger and more durable than iron forgings in any 
Heavy hammers ont sledges under 5 Ibs. the — position, or for any serv ice whatever. 
over 5 Is 14c, new list. Coe’s genuine, cash in ten days............... dis 50 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
Ginard taetned i this steel now running prove this. 
Jack Gerews. Agricultural.......... Aa Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
Tithienhs Watt Ce. TEE vs vccccennassantcccodecensouscied dis 70 SACRA 8 OR aa ROS RRR dis &10, & tives. STEEL CASTINGS of every description. 
ec 55 3 
J “4 Bemis & Call’s Combination di Send for cirulars and prices to 
Nuts and Washers. se eeeeeeeerereveres 
Donohue’s Engineers.........scceeeeeeeeeres Chester Steel Castings Co., 
Size of bolt inches % S16 % % HH 1 Lamson & Sessions Engineers..............+5 dis WOR OFFICE: 
eran 3K iM 5 g% 4 3% 3% | Billings & Spencer's Drop Forged. i CHESTER, PA.}407 LIBRARY, ST... PHILADELPHIA, PA. 
STAGON ..0..ccrceereee 15% II % 5 5% 5 William’s ar 
, eee 9 5 ri?4 4% 4% Alligator “ “ 








In lots less than an he. 2 b St ¥c., 1b 


tomer sdd stole = =|LEADER STEEL BARROW, NO. 6. 
RSet Tate Be, TOs canessvcivacacssacsiccagneas dis 70 &10 Sebastian, May & Co.’s 


Standard Penny Nails, #@ sag ae card rate 
Ce FEB csnc cscsadecines $2.30 | Improv ed Screw- 
{ Less con car lots$2 40 Cutting 


Zinc and Tin ea ; FOOT or POWER 


Brass and Copper LATHES. 

Malleable (Hammer’s), No. 1, $3-60; No. 2, $4.00; 
Ds BAAD GB csskas catniccnersennat dis 10@10& 10 

Packing, Steam, 

anh inin Wat etie Ci os... scscnsas «sino tdaiosassnicliinaall 

American Packing Hemp 

Russia Packing 

Italian Packing 





















Catalogue of Lathes, Dril 





lumbz RNR a scccensndacka Presses& Machinists’ Tools , ‘ 
es — genbennan and Supplies mailed on ap- S8@ Write for Catalogue of all styles of Steel and Wood Barrows, Hand Carts and Ware 
Square Flax “ plication. Lathes on Trial. | house Trucks. 
Sheet Rubber.............- 4 W. Second St. LANSINC WHEELBARROW CO. 





Excelsior Rubber. .......... .... CINCINNATI, 0. LANSING, MICH. 
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HARDWARE MARKET. 


Augers and Bits. 












ommon augers and opits...... ..dis 70 

5g SERRATE dis 60&5 
Cook's Douglass Mfg. Co.......0.....:ceccseeeeees dis 55 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

SG; DUG i ciccssivnsinsbeo vee setatites sakveol dis 35@35&5 
Hollow Augers, Ives’ .........ccccersersesserens dis 25&10 
Hollow Augers, Bonney’s Adjust. # 

CB BB av snsesernvscdvsisinnrendtorcvenkeeasiniesdill dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 

Bs BB ies esecinicniinnigevsstaieeinitalianiniinnsl dis 20&10 
Gimlet bits, common.......... per gross $2 75@3 25 
Standard Bit Stock Drills............... dis 10&5 
GRID AUSELS...ccacocosseseneseceed dis 15&10@15&10&5 

Axes, 
Makers’ and Special Brands— 
Firat quality. .ccovcccsccccscosreccssccess Pdox. $6 25@6 75 
ITs iis cintincnssacvtevetavivetvsundsoguacd Pdoz. $5 75@6 00 
Full polished........0:.ccsccoccss, soccvsscscsecedevseseoess $8 25 
Bolts. 
Cast iron barrel bolts...............000+ dis 70@70&10 
Cast iron shutter bolts, etc...........dis 7o@70&10 
Cast iron chain bolts........ 02.2006 -.++++--dis 65&10 
Ives’ patent Goof DOIt......... ccc: sesesereeeeeees dis 60 
Wrought iron barrel bolts............ dis 70o@70&10 
Wrought iron square bolts........... dis 70@70& 10 
Wrought shutter bolts......... .........+++- dis 60&10 
Sargent’s list 
Carriage, common, new list .............. dis 75&7! 
Tire, common, new list.............00.sc000-.0000 is 70 
Carriage and tire, Philadelphia pat- 

COMED a 5a vnc ussiscescnavtie npdoguesetesesvexgousseven@ dis 75&10 
OU SE. ne sencasdacosteseciedadeucessthranduneed dis 62% 
Plow bolts... .++Gis 6085 
Machine...... dis 75&10@80 
MID iiiccdncckasconovenie asheientghliniorendl dis 75& 10&80 

Buckets, Elevator. 
Esc cacsseeugioncoaceccabaricbeslabecsatdameat eat dis 50&10 
Butts. 
Wrought WrAGB.....6.00000000....5.c0..sceresbecseeees Gis Bo 


Cast brass, loose joint 
Cast Iron— 


Fast joint, narrow.......... 

Fast joint, broad... dis 55& 10&5@6o&10 
LOOS€ JOINL........cereeeeerresserreeeeeeenes dis 70&10@75 
Loose Joint, JAP......cecscecersereeeneeees dis 70&10@75 
Loose joint, jap. with acorns......... dis 70&10@75 
LOOSE Pil, ACOTNS............-cceeeeeeeeees dis 70&10@75 


Light inside blind. 
RE AIGOO WEG 5 ois0cs0cce+ctvs 





Light 10080 piti........ccccscccccssrsseseenes 
Chains. 
Trace, 6%-10-2........ ® pair 1.03 
Trace, 64%4-10-3........ ® pair .92 -so&10@s0&10&5 
TYACE, 7-10-2.....+-+++. ® pair 1.11 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 50&10&: 


Galvanized Pump Chain........ .............8 Ds 7 

Jack Chain, Iron............cccodccoseccsces .dis he i 5 

PACK CHATS, TEREB ss cccessccrscasccesscosess dis 70@70&5 
Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 








E. J. WICC... ccccsevecccecsevsvccces sovsoevee dis 370@30&5 
Tanged Firmer...........cccccserercoersssssees dis 40&10 
Cutlery. 

WAR 05s nin sncocasnncosnsseyepesoccerescesscnsnesscucsssncneses net 
Fhecelalor POC esc rccsccccsscesesscoccscossopescosesess net 
Gimlets. 

Nail and Spike............sessoe cosseeeeeees dis 50& 10&5 
Double cut, low list.............:00.:.-es ees se eeeees dis 25 
Bee? oc. cee seseseeeeseeeee' QZTOSS $12, dis 25@25&5 
Hangers. 

Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti-Friction)........ aoe sence sepnece dis 70 
REE ROT ROE dis 40&10@40& 10&5 

Scranton . s 
Kidder’S.......ccccccccsrsesscscssecese eosseeees : 
Terry’s Patent......... Sin., $12; 4in., $10, dis 50&5 
IIE ci da tescccccacceccssetsnesesetensoehaatans .+-dis 40810 
SPUSNMNN5,cnccdecapdhontaiusestasahainasadenl dis 30@30&10 


Horse Nails. 


No.10 9 8 7 6 


Ausable, #Ib..23 24 25 26 28.dis 25&10@25&10& 10 







Putnam, ®W..18 19 20 21 23.....csseseeereeserseees dis 15 
TROT cs ccctccpoivseses <ceeesthesseuse dis 25&10@25&10& 10 
Horse Shoes. 

Burden, at factOry........cceeeeee coors ® keg $4 00 

R. I. Horshoe Co., Perkins’ Imp. at 
FACCOTY...-.cccre-csescrerscccsecevccccovccsoceseses # keg $4 00 
Mule Shoes, at factory............scsse+ $B keg $5 00 
Knobs. 
Carriage. japanned...........8@ gross 8oc dis 60&10 
Baae, 1 Wb ver tip......cccrrcrsorcaccrescreces dis 70&10&5 
Hemacite door knobs, new list....dis 4o&10@s5o0 
DOOT WIMESTAT 005500000. vescccnesescrscooscees dis 65c@68c 
DGSr POP. IAHODMNE......000:000.000cc000ee0s dis 75c@78ec 


eae NOU SUE os ss phaccansbcad eda ces sede $2 co@2 25 
Re PEs CPG oss cns scence saresveuscecsaccnes $2 00@2 25 
Locks, Bolts, Ete. 

P. & F. Corbear, Locks and Bronze Goods. 






Door locks, knobs and latches................. dis 60 
Escutcheons and keys.......... ..... dis 60 
Padlocks and padlock keys... ............+. dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze.................. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine Dronze..................0000 dis 60&10 
Bastia’ DEOMSE DIBCEG once coccescccerssacseseses dis 60&10 
Store door locke BUGS LACHER. <2 corcresceees dis 60&10 
Ra COINS TAO TUOO vided nrnecinkaice-csenns cncsai dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated............... dis 70 
Flush bolts, genuine bromnze.................0.65 dis 70 
Shutter knobs. genuine bronze................ dis 50 
Shutter bars, g@nuine bronze........ seciensiad dis 60 
Sash lifts, genuine bromnZe..............c0.seeeeee dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze................0+ dis 60 


Drawer pull, genuine bronze................dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
eicertn MR SMI, «ois sc cadnvbupensasanadatincesranns dis 33% 
Pilumbs and Levels, 
See eR rrrrere dis 70&10@70&10& 10 
P ocket levels.....................dis 70&10@70& 10o& 10 
D vis’ inclinometers.....................+....dis 10&10 
Pumps. 

Cistern, best makers..................05. dis 50&10@oo 

itcher spout, best makers.dis 60&10@60& 10&10 
P tcher spout,cheaper goods dis yo&s@7ok10&5 





Pokes, Animal. 


Bishop’s I. X. L.... .-.®8 doz $6 50 
















Bishop’s O K......... --.B doz $ 

Bishop’s Pioneer........ eveccescccscosors es GOS is 3 

Bishop’s American............00...000ceseeees B doz $3 00 
Rakes. 

CORE CORE is csennatideittnwinaradantoscscncsceophovepeversed dis 65 
PEM a iess ants cutiedbshatsciies ccvés: egies dis 70@70&5 
Razors. 

Fe Ris LOCCSF RMSE Oi verin cinicse sincknccnniecesiesi dis 20 
Wostenholme & Butcher. 10@£...dis 10 
PEE DONO isc csorrsiecssenecenvsceas -.- dis $9 50 net 
Scales. 

Hatch, Counter, No. 171................. 8 doz $21 oo 
Hatch, Tea, No. 161..... 8 dox $6 75@7 oo 
Chatillon’s Grocers.. JcapeawdbasteMaG 9D 
Family Turnbulls.................csees dis 30@30&10 

Scale Beams, List of January 
PE Bab stceihensehions sccoadaienl dis 50& 10@50& 10&4 
Screw Drivers. 
Stanley R. & L. Co.’s Varnished 
ee ee, Sey ree dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... ® doz $18 dis 25 
Squares. 
a eee een 3 
Nickel plated...... svscsccsccccsooeee ais 75&10@80 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter............ dis 30&10 


Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all 


PED rie ircdccass -pitssvnngs ctaanpeoiciavseen dis 80@8&5 
Steel carpet tacks all kinds............ dis 80@8&5 
Swedes iron carpet tacks, all 

PERIOD soc ciuien wangenedgvinsepenensesvbesteinne dis 80@8&5, 
Swedes iron tacks................s000 dis 75&5@75&10 
Swedes iron Upholsterers’ 

CRTEE. .cabectssesecentatnitans ghever dis 75&10@75&10&5 


Tinned Swedes iron tacks..dis 75&10@75&10&5 
Tinned Swedes iron Up- 

holsterers’ tacks............. dis 75&10@75& 10&5 
American iron cut tacks.. «dis 75@75&10 


dis 50&10 













igar b } 50& 10@50& 10&5 
Finishing nails................. dis 70&10@70& 10& 10 
Hungarian nails and 

miners’ tacks...............+. dis 70&10@70& 10o& 10 
Gimp and lace tacks........... dis 75&10@75&10&5 

ee - tinned.dis 75&10@75& 10&5 
Trunk and clout nails....... dis 70&10@70& 10&10 
Tinned trunk&clout nails.dis 7o&10@70&10&10 
RE BIER: ccncincsocsisosscerd dis 70&10@70& 10& 10 
CREE WR ogi desecsessseonesecerees dis 70&10@70& 10& 10 


Common and patent brads.dis 7o&10@70&10&10 
Tinned capped trunk n’'ls..dis 70&10@70& 10& 10 


Hartman's Patent Inside Sliding Window Blind 








is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps life also, 


Map, 




















Wiig and the onl 
JUUUUUUL , blind chat 
oon es gives entire 
satisfaction. 

Thousands 


are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, %%,52.2e2v<s S*- 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 








GEO. P. BURWELL, Gen’l Agt., 208 Superior 

» St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron, O. 





ROPRIETOR 
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mi ECTROTYPE 
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THe IRON ‘TRADE ReEvIEw. 








EXuntingtton & Lunt. 





MANUFACTURERS OF 


QUICK RETURN 
Drill Presses, 


SPEED] LATHES AND 
CRAB,WINCHES. 





Send for Circular and Price 
List 


13 Champlain Street, 


CLEVELAND, OHIO. 








B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 





&@-Send for 


Wie) aa f§ FoR) a Shae 
Coal, Mining and_Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 

















WOOSTER. OHIO. 


Descriptive Circular and Price List. 








THE 


W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 


Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 


Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 





THE CONVEX COAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made o 


Sifts perfectly clean, no 


ashes acc 
the cente 


prices. 


MANUFACTURED BY 


LOCK 


r. Write to 
your nearest jobber for 





f Sheet Metal. 


cumulating in 





MAVEN SIFTER CO., Lock Haven, Pa. 











— Hulet, Holmes & Co. 





q eo _— oo —— =| 





MANUFACTURERS OF THE 








CELEBRATED 








= 


Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 








\iil j 


Pick Handles from Second Growth Hickory. These Pick Handles are 











made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. HULET, HOLMES & CoO., 
BEREA OHIO 





THE CLEVELAND HARDWARE CO,, 


Wro 


Cleweland = 


ught Iron Wagon, Carriage, 
Sleigh and Cast Irons. 


A COMPLETE LINE. 
Ohio. 














aD. 


> 


‘> 
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- - ANNOUNCEM ENT! - oem Serr. A Ex McClure & Sehuler, 














Wr pvt Vide 


4 
3 : ; ding | ENGINEERS & CONTRACTORS, 

+ \Metallic Shingles and ce st 
Be THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. PITTSBURGH, PA. 
eae 

| a: ; Blast Furnace 
20 a CONSTRUCTION 
2 1 y A SPECIALTY 

2 





Sole agents for 


We have the pleasure of notifying our custo- 
mers and friends that we have secured a long 
lease of the new building at Laight and Canal 
sts., and shall take possession about April 1. 


Massick’s & 





fy , 
Our new quarters contain about 45,000 square Y Crooke 8s 
feet of floor room, and has light on three 
sides. We therefore shall have increased ater 
facilities for manufacturing and executing 





any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious finishin , , 
of work will e introduced as fast as requir 2 , om 


E.E. GARVIN &CO., Laight & Canal Sts., New York. \ t\- i 


Fire Brick 


Stoves. 





HEADQUARTERS FOR 
ANIMAL POKES 


dese A a prevent animals from SSS 
breac or being injured 

by barbie wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price. list. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 

Stoves; and all 
er kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 


- BISHOP, Berea, O. Buildings, all kinds 
of Iron Construction 


in general. 
STRONG, WELL BUILT, SERVICEABLE manvracrurED By W, J. BU IRTON & CO., Pca Mct Foe mm Naa gong Boalt ge B  | 
e es n 
& EAN EADIE SUCCESSORS TO and contenal tor. P 8 


t THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 
Soe VICTOR COLLIAU, 


4D) | STEAM PIPE AND BOILER COVERINGS. =. 









































OF THE 
Asbestos Cements, = Improved Patent 
= ny 3 {MINERAL WOOL | § HOT BLAST 
Adapted to HEAVY, CONTINUOUS WORK. <q : 
Adapt ENGINE TESTED UNDER FULL LOAD. HAIR FELT, Colliau Cupola 
FOR DESCRIPTIVE CIRCULARS ADDRESS Coverings ond Avian ! 
CHANDLER & TAYLOR CO. INDIANAPOLIS. IND eee eee ee Azeanes 
kinds. ef BS 287 Jefferson Ave. 
che ae A. McCONNELL & CO. a DETROIT, MICH. 
Mention this paper. 69 Water Street, PITTSBURGHB, Pa. 








McMyler Manufacturing Co., 























: JOHN ADT & SON, **S"* | seo couumaus sree, curvevano 0, 
es : . , : Sole Manufacturers of the 
4 aI = Builders of Machinery for Hardware Manufacture. 
| EE ) Automatic Wire Straightening and Cutting Machines, | > C™Y1E7 Featont 
~ ‘ne Casing cx te. | if ee . uate ° 
A section of our new Steam Pipe Casing complete Se Butt Milling Machinery, Butt Drilling Machinery, REVOLVING 
A WYCKOFF & SON DS Riveting Machines, Butt and Hinge Pin Ma- STEAM 
° -» i oo chinery, Drilling and Countersinking 
Elmira, N. Y. =° Machines, Foot Presses, Etc. ¢, Detrick. 
Patent Steam Pipe Casing THE - ARMSTRONC - PURIFIER, AF so peaerioie 
. in and C 
For Underground Steam Pipes. —witn— ing are. 
Ore & Coal Buc 
Send for Circular and Prices. EXHAUST HEATER COMBINED ets & Dump Cars. 
‘ 
.  Purifies the feed water by means INDUSTRY FILE WORKS, 
a of the live steam, and heats the water A. & H. Gough, Props., 
up to the boiling point by means of 
exhaust steam. Manufacturers of 
A full descripti of this heater, togethe : ER 
with rs valuable Goctias am imesh Chine, Files Fe asps, 
sent to any address free of charge. Address, 
Equal to the Best English 
Armstrong Bros., OLD 2S <a 
: ‘Two see aee to haw the tinkas bites SPRINGFIELD, OHIO. 
| ™ nthe taste fa ip lO ee my Rate All Kinds of Job Grinding. 








UNIVE RSAL RAD IAL IRON CLAD PAI NT CO ORDER DIRECT FROM THE OFFICE & WORKS, 
ue RADIAL DRILLING MACHINES Fact 76 & 77 Central Wa Sec. & Treas., No. 3 Case Build’g . Iron Clad Paint Co. Pas Me ssaggsrid tgp’ 
—. THREE DESIGNS. SIX SIZES. actory, entra Y. . —— 4 nd ge e genuine cle . ' 
EMBODY ALL DESIRABLE FEATURES CLEVELAND, OHIO. and save liability of suit for sOUGH M 
using an article made in viola- C. GOUG anager. 


tion of the patents issued to 


by this Company.” °*"" | SHEPARD’S NEW $60 


SCREW CUTTING 





| <3 "pRIcES$450°0% UPWARD 
ual Ape UNIVERSAL RADIAL DRILL CO 


INCINNA 











Steam Jet Pumps, - From $4.00 up. oe te rae T i 3 Foot Lathe 
at ic Injectors, - “ $5.00 up. “> ’ Ay Foot & Power Lathes, 
High Lifting Injectors, “* $6.00 up. % fee fire-proof and cheap- | 2 Dri, breeuy, Sort 
Shafting ~ hem - - © $1.00 up PAINT. : ‘ est Paint made. 4 drels, Chucks, Twist 
’ ’ ° a 2 
. ; - . § 


Drills, Dogs, Calipers, 


7URNISHED 1 t , ri 
COUPLINGS, BOXES, COLLARS, ETC FURNISHED both Dry and 


etc Lathes on trial 








Write for Circul Et Ground in Oil. A on payment 
rite for Circulars, Cic. 


— ie - USED BY NEARLY ALL Send for catalogue a ' HL. SHEPARD, Ag. - 
COLUMBIA INJECTOR (0. CLEVELAND, 0. Trade Mark Patent+d THE RAILROADS 124 Kast 8¢ ond 8t.,Cincinnati, O 
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Classified List of Advertisers. 


alternate weeks ; the dagger (+) once a month; 
the double dagger ({ irregularly. 


Animal Pokes— 

A. W. Bishop, Berea, O 
Bath Tubs — 

Michigan Bath Tub Co.. Homer, Mich.... 11 
Rlowers— 

Buffalo Forge Co., Buffalo, N. Y...........+-.. 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... 10 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland . 16 
Colwell & Collins, Norway Bolt Co., ‘Cleve- 
BB G9G oc cocccsvoceccensscnscescerdpuabectiabduastbawersesdbcqseces 16 
Seaton Mfg. Co., Cleweland...............ceeee 10 
Brick and Tile Machines— 
D. J.C. Arnold, New London, O................ 10 
*Stevenson & Co., Wellsville, O. ..........00. — 
Beltings— 
Parkin & Bosworth, Cleveland............... 20 


Belt Holders— 
*Ww. R. Santlev & Co., Wellington, O........ _ 
Boilers and Boiler Attachments— 


J. C. McNeil & Co., Akron, O........sseeeees 1) 
Enterprise Boiler Co., Youngstown, O...... 16 
Unique Lubricator Co., Mansfield, O........ 13 
Columbia Injector Co., Cleveland.............. 15 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co. Detroit. Mich...... 16 


Wm. B Pollock & Co., Youngstown, O..... 18 

Alliance Steam Boiler Works. Alliance,O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... Il 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burgiar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 11 
Car Axles— 

B. Barrett's Sous & Co., Wooster, O.......... 14 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

DGEAL, _-. | sh) wavavasti-qssiwtunesuhcsenpsbeementbeapesenbesdsne 12 

Coal Sieves— 

Lock Haven Sifter Co., Lock Haven, Pa... 14 


Cranes and Derricks— 


McMyler Manufacturing Co., Cleveland..... 15 

Wm. Tod & Co., Youngstown, O. ieee Se 

Harmar Foundry & Machine Co, "“Har- 

TABS, Decree cccecvvecsccccescccccrocsepocsnesecsospocsapecces 15 

Car Wheels— 

Bowler & Co., Cleveland........... ....cs0e. sessceses 13 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind...............000+ 12 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O.......00..+-se00 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 

Avery Stamping Co., Cleveland............... 13 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 15 
*E. A. Schumacher, Cincinnati, O............. 2 
Huntington & Lunt, Cleveland................. 14 
*L ones. Davis & Co., Cincinnati. O.. 20 
W. F. & John Barnes’ Co., Rockford, ‘Tils.. 18 


Drop Presses— 








Williams, White & Co., Moline, IIl............ 12 
Engineers and Contractors— 
B. H: Jones & Co., Cleveland...............cascc00 18 
a P. Witherow, Pittsburgh, Pa abc an 
cClure & Schuler, Pittsburgh, Pa............ 15 
Elevators— 
L. S. Graves & Co., Rochester, N. Y.......... II 
Houghton Foundry & Machine Co., 
ONE SE 2 BRATS CEE 5 ERE GE Bee eee II 
Explosives— 
Hercules Powder Co., Cleveland................. 19 
Electric Lighting Apparatus— 
Brush Electric Co., Cleveland..............s0000. 10 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 
. Pe Ae sh eT CY, anne 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. K., Columbus, O., or 
SMNOEEL, Eh Sus anuirscn ocncncestcduccananniacdestsscbeseeves 20 
W. F. & John Barnes’ Co., Rockford, I11... 18 
Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
SOMERSET cSctensccubseosnsedessaqnreindevesebsstuaneeencees 14 
Murray & Heiss, Cleveland.................sce00 17 
Union Electrotype Foundry, Cleveland.... 26 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O 





Aetna Machine Co., Warren, O..... ee et 18 
Wm. Tod & Co., Youngstown, O... - 18 
B. H. Jones & Co., Cleveland.............ssccsess 18 


*Columbus Machine Co., Columbus, O...... — 
*Chandler & Taylor Co., Indianapolis, Ind. 15 
Buckeye Engine Co., Salem, O......... ....cs00s 19 
The Westinghouse Machine Co., Pitts- 


SSN URS sc cndihsacennevibads ssddubandieden vcckhtoxeaes 18 
Geo. Worthington Co., Cleveland.............. 15 
Cleveland & Hardwick.Erie, Pa.. siphvtartes ae 
Jas. Leffel & Co., Springfield, 6. ar <otattuvsaer 30 


Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 


ie Re CE. NEL... « cin ccanabdpnsbadisnkiandeds 18 
Van Duzen Gas Engine Co., Cincinnati, 
Ce cuvanaksecns 4ocseddscennncusseccadenaheonsienpbsameaseueken 15 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 
*Curtis Regulator Co., Boston, Mass......... 19 
Ejectors— 
James Jenks, Detroit, MicH.......cccccscccosccces 16 
Files, Makers of— 
Reynolds Bros., Columbus, O............. ss... 20 
A. & H. Gough, Cleveland..........cccrcrcssrcceses 15 
Bok. 





‘THe IRON ‘TRADE REVIEW. 








Flue Cleaners— 
Crescent Manufacturing Co., Cleveland..... 16 
fF orges— 
Bu ffalo Forge Co., Bu UO, Wee Wamaveatsias 19 
Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 
Bowler & Co., Cleveland.. 13 & 7 
Taylor & Boggis Foundr y Co., ‘Cleveland.. 
Curry & Co., Meadville, Pa..............0.s.cccee 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 


SR Dus cnasvitatennssspat eae bettnesapeasincesenelien® 20 
Laidlaw & Dunn Co., Cincinnati, O........... 19 
Armstrong Bros., Springfield, O............... 15 





E. H. Jones & Co., Cleveland..............sscc000- 18 
for Sale— 


Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 
Victor Colliau, Detroit, Mich.............. esoetes 5S 


Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ 19 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hardware— 

W. Bingham Hardware Co., Cleveland..16& 14 

Eberhard Manufacturing Co., Cleveland... 16 

Geo. Worthington Co., Cleveland.............. 18 

Bronson Supply Co., Cleveland.................. 20 
Heating Furuaces— 

Beecher Furnace Co., Cleveland................. 11 
Hydraulic Jacks— 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
Iron and Steel Rooting— 

Sykes Iron Roofing Co., Niles, O............... I 

Cambridge Iron Roofing Co. eeeise?, 

CSIDI a c0rien: sep hgns cqpantn woe tadetiaghinaiages 

Garry Iron Roofing Co., Cleveland. 

Standard Iron Co., Bridgeport, O...... 

Kanneberg Roofing Co., Canton, O... 

W J. Burton & Co., Detroit, Mich 15 

Thompson Manufacturing Co.,Cleveland, 19 

W. G. Hyndman & Co., Cincinnati, ae 

Scott & Co., Cincinnati, O.. cccccoroecansocesocsecs 

“Canton Steel Roofing Co.. Canton, O. 

*Merchant & Co., Chicago, |. eee 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind.................. 12 


Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland.............12 
Tuttle, Oglebay & Co., Cleveland...... ae 

J. H. Outhwaite & Co., Cleveland... 
Condit, Fuller & Co., Cleveland, O. 
Pickands, Mather & Co., Cleveland... 6& 12 
Hussey & Pomeroy, Cleveland........... woccoked aa 


Iron Planers— 











Smith & Silk, Cincinnati O............ eine ae 
Lath Mills— 

D. S. Abbott, Olean, N. Y.......... eccaseoseceeneens 29 
Lumber— 

Martin & Barris, Cleveland................ merit 16 
Lathes— 


Muller Machine Co., Cincinnati, O........ oe 20 
Sebastian, May & Co., Cincinnati, O. .cccoes 

H. lL. Shepard, Cincinnati, _: See 
*Lodge, Davis & Co., Cincinnati, 6... 


Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. 10 
Mining Machinery— 

Webster, P atind & Lane Machine Co., 

Akron, 

Machinery—(General) 


*Columbus Machine Co., Columbus, O...... -_ 
Morgan Machine Co., Cleveland............... 17 


Machinery (foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
Akron, 
Novelty Iron Works, Canton, O................ 16 
Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland............ 
E. E. Garvin & Co., New York...........ccccsse 


Office Furniture — 
Burgess Bros, Cleveland.............. 






Racertesallatedssaseusaden panousveannersiouahehoren Gh 








Cleveland Desk Co., Cleveland.................. 
Patents— 

Osborne & Co., Cleveland..........cccccsssersceoeee 16 

E. H. Bates, Washington, D. C..............00 Io 

J. B. Cralle & Co., Washington, D.C......... 10 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland...............sseeee 19 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa., 11 
— (Steam)— 


H. Jones & Co., Cleveland..............ecccsses 18 
Laidiow & Dunn Co., Cincinnati, O.. - 18 
Hamar Foundry & Machine Co., Hamar, 
© rcccccesccecrccccsosscccocesesceces cco secosecessoocceonscccors 15 
Pumps (Chain) 
S. E. Crawford, Norwalk, O....... PER EASE ae. 36 
Paint— 


Iron Clad Paint Co., Cleveland............ss«0 15 
Pipe Coverings— 

John A. McConnell & Co., Pittshecgh.. es 

A. Wyckoff & Son,, Elmira, N. Y......... 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 12 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.............:008 ty 
Punching and Shearing Machine— 

*Bertch & Co., Cambridge City, Ind.... 


Williams, White & Co., Moline, I11... 
Cleveland Hardware Co., Cleveland 


Railway Supplies— 








Ba wiee Br Co... CIMURIOIG, cvcscceccncdscccscssscceenss 13 
Cleveland City Forge & Iron Co., Cleve- 
SGSOG xs 0 sacdhénese chaknadh seQgnavevaiahshissalanabaaseeains 20 
Railroads— 
Time Tables, Etc............00 sendnasieensnsenneanen soe 39 


Reducing Valves— = 
*Curtis Regulator Co., Boston, Mass......... 19 








Sash Balances— 
Caldwell Manuf’g Co., Rochester. N. Y..... 10 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland.......,12 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass......... 19 
A. A. Griffing Iron Co., Jersey City, N. J... 11 


Steam Boiler Inspectors— 


Hartford Steam Boiler i “as hoe In- 
surance Co., Hartford, Comm............-ss000. 14 


Type Founders— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 

1. H. Fleharty & Co., Cleveland.................. 16 
Saws— 


Detroit Sow Works. Detroit, Mich............ 10 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland................. II 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O........... 20 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland. ..... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O........... eee 
Split Palleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 
Gpestes Steel Casting Co., Philadelphia, 


Seema Fitters’ Supplies— 
A. A. Griffing Iron Co., Jersey City, N. J... 11 
Stampers of Sheet Metai— 


CLEVELAND BUSINESS DIRECTORY. 





Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
8s. 











Carriage Bolts. 


JHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











Coal, [ron and Ore. 
JDICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 


FF\AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


W M. BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 
YLEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 








Tire. 


VHE EBERHARD MF’GCO., manfrs. of Car- 
riage, Wagon and Saddlery Hardware. 











Hardwood Lumber. 


N ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Avery Stamping Co., Cleveland.... Re 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 


Schneider and Trenkamp Co., Cleveland. 11 
Trucks and Wheelbarro ws— 
Lansing Wheelbarrow Co., Lansing, 
DUN Gite sunssd ania hants tekistrekecssccved scevacpiessonbua> 13 
Twist Drills— 


Cleveland Twist Drill Co., anaes 
*Standard Tool Co., Cleveland.. gteca 





Turnbuckles— 

i > ee City Forge & Iron Co., Cleve- 

ssahsdilesphedhateeesbuents cones causdyeunesiavchanvenerade 20 

Water Columns— 

Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 

F. Powell & Co., Toledo, O...........cccce.esceseee 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 15 


Wood-Working Machinery— 
D.S. Abbot, Olean, 





Wrenches— 


Compinst Printing Press & Mfg. Co. New 
Giese sdk etdteli Goes i capiinansccctadsenanecbodeese= 10 








For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. G as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Planer for Sale. 
Q* E 28x26x8 ft. BOGKETT PLANER in good 
condition. Has not been used ovet six 
months. It is a fine tool and will bear inves- 
tigation. Address DRAWER A, Fostoria, O. 


Bessemer Ore Property. 


Large deposit of magnetic ore. Metallic 
iron, 64 to 68 per cent. Phosphorus, .008 to 
.024. Sulphur, traces. Estimates show that 
400 tons could be mined daily at a profit of 
$1.50 per ton. With comparatively small ex- 
penditure this mine should pay a handsome 
dividend on a million dollars. Owner will 
lease on royalty or join suitable partiesin or- 
ganizing joint stock company. Apply to 

T. D. LEDYARD, 
Dealer in Mining Lands, Toronto, Canada. 


Engineers’ Specialties. ‘swing 
and Automatic Grease Cups willeffect a saving 


of 75 per cent. over oil. Investigate their 
merits. CRESCENT MFG. CO., Cleveland. 0. 


CATALOGUE PRINTING. 


Cleveland Printing & Publishing Co., 
CLEVELAND‘ O 




















—— THE -— 


Detroit - Sight-Feed 
LUBRICATORS. 


(Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 
Users. 

Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble rsons. 

“T would not take five 
times the cost of my 
Lubricator ifI could not 
get another,” is the 
Statement often made 
by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 











Machinists’ Supplies. 


p< & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 


\LEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


Mos J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE CoO., 
Founders and Machinists, 12 Main st. 


























Alliance, ©, 





LLIANCE — BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 








Canton, O. 


OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


Oe & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 


ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 




















= oungstow n, O. 
EX? RPRISE BOILER CO., ‘Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 





S. T. W. Ejector. 


DISCHARCE 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 


‘SUCTION Detroit, Mich. 


ATENTS 3: & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. WU. §. and Foreign 
Patents Procured, Patent Cases 
Litigated. Scarches and Opizions 
as to Scope, Validity, ‘nfringement 
and Title of Pateni Send for 
pamphlet. 















NX\\ULNLOIN 44 
E LECTROTYPE2 
FOUNDRY. 


TELEPHONE 2139 
829 SHERIFF ST. ¢ 








Champion Rubber Bucket 


CHAIN PUMP. 
cower. E. Crawford, 


ins NORWALK, O. 

ain Pum Pipe Buckets 
Common & Expansion, Wood 
Force Pumps; elso dealer in 
Steel Chain-best quality. Spe- 
cial inducements to parties 
ordering car lots. Correspond- 
nce Solicited. 




















AN 
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H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Doliar to every purchaser 
sending us this advertisement. 








Brothers, 


Burgess 


DESKS, CHAIRS, DOCUMENT FILES, 


LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FOR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
4acncss SCOTT & CO. CINCINNATI,OHIO. 











CLEVELAND DESK C0. 


W. MEASURE, Prop. 








-——-AND=-— 


Office Furniture. 
99 Ontario St. Telephone 2030. 





Detroit & Cleveland Steam Navigation Co. 


Office and Wharf 23 River St. 


ARRIVE. 


Detroit Steamer............... T5 00a. m. 

For Mackinac and Lake 
Thursday’s steamer. 
Bank street. 


DEPART. 
10 00 p. m. 
uron ports take 
City ticket office 224 
tDaily except Sunday. 


i, {MILL 





NED 
aS age Sols Disha NY. 


[Please mention this paper. 


ADDRESS 


FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 

Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 MILEs sHoRTER BETWEEN 13 


Fort Wayne and Indianapolis, 
Than any other Route. 
DOD MILES SHORTER AND QUICKER DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayn?, C.ncianati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


W. W. WORTHINGTON. Ss. WIKEL. 
Gen'l Supt. Gen’ 4 “Ticket Agt. 


FOP?"T WAYNE, IND. 


WAURRAY ® AF Ts 5 











“THE BECKMAN” 
*204SUPERIOR: ST: 


CLEVELAND’ 























PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line,” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





“For scene picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The 9 oH s favorite route I ween, [ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’! Supt., G.F. 


Pittsburgh, Pa. 


7-&. 





——- Te" 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, W. K. RICHARDS, 





Pres. and Gen. Mgr. G.P.& T.A. 








TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—* The Nickel Plate. ”’ 











Eastward. Arrive. Depart. 
Buffalo Passenger..............+. 10 40am 1045am 
Chicago Passenger... GEO DE ccdsarcecssien 
Local Freight...........00:.0000.0000. tb fee 

Westward. Arrive. Depart. 
Chicago Passenge>®..... ....ccccccseeeseereerees 6.30 a m 
Fostoria Passenger .. - 50pm sirom 
Local Freight.................0csse0s ara 


Rocky R ~ Accommodation depesia 7:40 a. 
m. 
Huclid’ Acc Accommodation departs 6:20 a. m.; 


r . m. 
" SiPirains daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 
New York Express Iz50pm S8oo0am 
New York Express... 635pm lospm 







Alliance & Akron Accom......g40am 325pm 
Ravenna Accommodatio: .825am s500pm 
Night Express............-.:.-+. *5 25a m*II lopm 
*Daily ; all other trains daily, except Sunday. 
Mt. Vernon & Pan Handle Route. 
C., A. & C. Ry. Co. Arrive. 
Akron, Col. & Cin. “ Flyer” 5 40pm 
Akron, Col. & Cin. Night Ex- 

BOD Sc cscesniseciyvivh aihstncasicteos 7ooam 8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm lIo5pm 
Akron & Orrville Accom...... g4goam 325pm 

The >. m. train runsdaily. Klegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... ts38am *“825am 
Fast N. Y. & Pitts. Express*1o 55 a m Spo 


Depart. 
8ioam 


Mahoning Accommo......... 40am 
Pittsburgh Express............ 25pm 
Youngstown | here 805 a m 
Mahon'’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ +4 30pm 
Pittsburgh Express............ ti 20pm Illopm 
New York Express............. 9RO0 PT saesssns 
*Daily. Daily, except Sunday. [Daily ex- 
cept Monday. 


Cleveland & Canton Railroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:55 a. m., 3:05 p. m. 
Canton—6:55 a. m., 3:05 D. m., 6:20 p. m. 
Kent—6:55 a. m., *8:50 a m., 3:05 p. m., 6:20 p. 
m., *8:15 p. m. 
Bedford—6:55 a. m., “8:50 a. m., II:1I0 a. Mm., 1:30 
P- M., 3:05 P. M., 5:45 P. M., 6:20 p. m., *B:15 p. 


newitingh—& 10a. m., 6:55 a. m., *8:50 a. m., 
II:10 a. M., 1.30 p. m., 3:05 p. - My 4340 p. m., 
5:45 Pp. m., ’6:20 p. m., *8:15 p. m 

Canton and intermediate stations (Sund ays 
only), 8:00 a. m., 4:20 D. m. 

Arrive from— 


Zanesville and Coshocton —10:25 a. m.,6:30 p. m. 

Canton, 10:25 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*7:45 a@. m., 10:25 a. m., 2:3: p. m., 6:30 p. 
m., *7:10 p. m. 

Bedford—6:00 a. m., “7:45 a. mM, 10:25 a M., 1:05 
Pp. M., 2°35 p-M., 4:15 p. M., 6:30 p.m., “7:10 p.m. 

Newburgh—6:00 a. m., 7:10 a. m., “7:45 a. m., 
10:25 4. M., 1.05 a. M., 2:35 p. a 4:15 p. m., 
5:35 P m., 6:30 p. m., *7:10 p 

Canton and intermediate ceathoun 
only), 9:50 a. m., 6:10 ™m. 
Trains marked * run daily. 


Valley Railway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


(Sundays 


Depart. Arrive. 
Valley Junction Mail......... “40am % 20pm 
Marietta Express............... fi1isam f220pm 


Valley Junction Express... “415 pm *io15am 
Cleve. and Canton Express *yoopm f8ioam 
*Daily. tDaily, except Sunday. 
Wm. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 
Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express............... 645am 655pm 
Uhrichsville Express............ 400pm g20am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 











Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. ROBINSON, Receiver, 


JNO. J. ARCHER, 
Columbus, O. 


Gen’! Pass. Agt 





nine ORG. 
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THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 

New York, Boston 
and the East. 

The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 





Depart. 
No. 62, Accommodation..............00000++ t+ 605am 
No. 72, New York Express.............00-++ *81oam 
No. 72, Fast Pittsburgh Express........ 810a m 
No. 64, Fast Pittsburgh Express.........%° 300 pm 
No. 66, Mantua Accommo .......... .... * 420pm 
No. 68, New York Vestibule Limited.* 8 25 pm 


No. 70, Pittsburgh Local Express......*11 25 a m 

No. 74, Jamest’n, Pitts.& Y’ngst’n Ex} 4 20 pm 
Arrive. 

No. 65, Fast New York Express.........* 








No. 61, N. Y. & Pittsburgh E: 715am 
No. 71, Youngstown Local erdie 21I0pm 
No. 67, Pittsburgh Expres ti230pm 
No. 63, New York Express 650pm 
No. 63, Pittsburgh Express. Seat eibahaees * 650opm 
No. 69, Pittsburgh Local Express......— 855 pm 
NO. 73, Mantua ACCOMMO.....+.-.0000ce000+ * 7 20pm 


*Daily. Daily, except Sunday. 
Baggage checked through toall points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TucKER, Gen. Supt., Cleveland, O. 
IL. P. FARMER, Gen. Pass. Agt. New York 
W.C. RINEARSON, Ass't G. P. A., Cleveland, O. 
M. LL. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O 





FRANKLIN 


ge oy 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—ED. REVIEW. 





Lehigh Valley Route. 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadel yhia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting: an ever-varying pano- 
rama of deligh tful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to 
make the 


LEHICH VALLEY 


the favorite and most desirable route between 
the Kast and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal, 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4nis tine will be completed to Wheeling pr 
July, 1889. 
M. D. WoopFrorpD, 


Jas. M. HALL, 
Gen’'l Manager. 


Gen’! Pass. Agent 


THE MORGAN MACHINE 00. 


MANUFACTURERS OF 





Universal Milling Machines 
and Gauges, Milling Cutters, Popular 
Beve: Protr Gear Cut 
ting, General Jobbing 


41 West Superior St. (Viaduct,) CLEVELAND, 0 


Special Tools 


actor 
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TRON ‘TRADE Review. 








comPounp. wae | IAAL) 
16 Sizes, 6 to G00 H. P. Mot yet equaled by any form of Engine for 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 35053" 


5 to 250 H. P. 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stook, 5 to 50 H. P. 
AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
_ Well Built. Economical, Reliable. + Over 300 soid the first year, 


All the above built strictly to uge wi t ble Parts. 
Repairs Garried in Stock. nz p Romane yeh 











CHICAGO, 1 

ST. LOUIS, ” 302, 304 Washington Ave.) 1.9. : 

KANSAS CITY,  312'Union Avenue. — 
NVER, 1330 Seventeenth Street, Co. 

OMAHA. 1619 Capitol Avenue, F. C. Ayer. 

PINE BLUFFS, Ark. Geo. M. Dilley & Sons. 

SA » 298. he apg } Utah & Montana 


SELLING DEPARTMENT IN THE UNITED STATES. 
BOSTON,’ 7 "Cane Rat 
PITTSBURGH, , 


PHILADELPHIA, 608 Chestnut St., MR. Shy Ay & Co 


BUTTE, MONT. ’ E. Granite pa fine 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lac 


TheWestinghouseMachineCo, kexskphues toes nee 
PITTSBURGH, PA.U.S.A. 


DALLAS, TEX. 


. Imp. & Mch Co. 
CHATTANOOGA, TENN. e. i Saxees & Co, 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision of all details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Kconomy in 
Steam Consumption and superior regulation 
guaranteed. lf-contained automatic Cut- 
= Off Engines 12 to 100 H. P. for driving Dyna- 

mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


In Use, Over 2,500. 





Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS » W.L. OnINeGN Telephone Building, 18 Courtlandt Street, N, Y.; 
& CARY, St. Paul, Minn. 


N. W. ROBINSON, 154 Washington Street, Chicago, III. ; ROBINSON 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0.| 


THE PORTER-HAMILTON ENCINE,. 
The Hamilton Blast Furnace Engine. 








— ii oe 
Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 





HEADQUARTERS 


——FOR-—— 


WOOD SPLIT PULLEYS. 


A large stock of the 


IMilburmrm, 
Best in the Market. 
Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. “stimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 


CLEVELAND, O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Eniladelpnia. 


Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cynades OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 
Combined O "TO Gas Engine Dynamos. 


SIZES: 1. 2.4, 7. 10. 15. 26 AND 60 HORSE-POWER. 


Harmar Foundry & Machine oo 


DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 

























Hoisting 
Enegines, 





en ee 


General Machine and Foundry Work.? 


MARIETTA, 0. 








WORKS 
HARMAR, O 


CLEVELAND: HARON 


gael ERIE 


THE ATNA MACHINE COMPANY 


Aetna Medium and =" Speed Engines 


ewe 200 Horse Power Latest Design. 


oF Rolii ing Mis, Farneces, Pips 
rist anc Saw Milla, Ete. Also 
5 mene he ees ot 
Upvight Engines from $0 to 160 HM. P. 
Belling Milt end Bpodial Machinery, 
Light and Heavy Castings, an 
#. ¥. SMITH’S 
Gas Producer end Furnace. 
SNGINES ALWAYS IN STOCE 


ome ao 


GINE WORKS 


TEAM ENGINE 


Boiters, 
PENT 














Ae) “Sy Mallon Nos Be O;LER-VWWoRKC-~ 
“pape Sacks ses Bua Fugees | 


Ol LE R Se ENoo ROLLING MILL WORK. ( 


WMB. POLLOCK & CO.YOUNGS TOWN, O. 





- SEND FOR- 
CIRCULAR. 


€ PSETESENSEY ) CIN GIP I N er 1,0. 





BARNES’ PATENT Barnes’ Water 
UPRIGHT DRILLS, Has no Pumps. 
20 to 32 inch swing, with | No Valves. 
both worm and lever feed, ,. Pe 
self-feed and back-geared NO piping to sup- 


ply it with water. 
Barnes’ Patent Engine 1 has nothing to 















get out of order; is 
Lathe, always ready for 

15 inch swing, 6 foot or g “Se: 
foot bed. It isas easily man- 


These machines are made aged a8 8 grind. 
a * ‘ sae’ mace stone, and will give 
& a specialty in our factory. yastly better re- 
They have advantages sults. It will be 
not found in other ma- sold subject to ap- 
chines in this line. proval. 


It will pay parties desiring to purchase or know more about these ma- 
ines to send for full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby t., Rockford, Ii. 


E.H.JONES &CO., 


223 and 225 River St., CLEVELAND, 0. | 


ENGINEERS »»° CONTRACTORS. 


ATLAS PLAIN S SLIDE VALVE 


D— 


AUTOMAT.C ENGINES, BOILERS, ETC. | 


W.W. BRISBEN’S Patent Emery Wheel 














VAN DUZEN 


CAS ENCINE 


aANO BOILER. NO COAL 
NO ENGINEER, 

No Extra WATER RENT 

or INSURANCLE. 





DURABLE, RELIABLE, 








Dresser, Malleable Handle, White ; 

Hard Cut peared 4 SAFE and ECONOMICAL. 

tore, Braas ; im Send for description and prices 
ear £5. 

Warranted Van Duzen Gas Engine CO., 

Price $3.00. CLEVELAND, OHIO, U. S. A. 


34 E. 2nd St., CINCINNATI. O. 
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IRON & STEEL ROOFING 


MANUFACr, 


W,G.HYNDMAN & © 


CINCINNATI 
,=OHIO= 





CORRUGAT EpiMPED (SIPING; a eTcn® 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 





Regulators for Steam, Water, 
Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULA‘ORS, 
MINNEAPOLIS, 210 South Third st. SEPARATORS, 
CHICAGO, 218 Lake street, and other Specialties for the economical 
ST. LOUIS, 611 Wainut street. , use of Steam. aeereres by 
NEW ORLEANS, 21 union st. oS eee 
y 85 Beverly Street, Boston. 








THOMPSON J[ANUFACTURING ((0., 


CGieweland, Onio. 


MANUFACTURERS OF 


CORRUGATED IRON. 


Seven Sizes of Corrugations. 
ANY CAUCE FROM 16 TO 28 INCLUSIVE. 


STEAM ENGINES, tp"piiant.tind Seat'rortase 


Address 











3 to 26 Horse-Power. 


Illustrated pamphlet free. 


JAMES LEFFEL &.CO., 


SPRINGFIELD, O. 


3500 Lagon’a Avenue, - 





Stump before & blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Known to the Arts. 


POWDER, FUSE, CAPS, 


Electric Mining Goods, 


EERO RES, AND ALL TOOLS FOR STUMP BLASTING 
THE GREAT STUMP 4ND ROCK by site ta . 
ANNIHILATOR, iatsh tenia 40 tecg Strect, ¢ leveland, his 


5. W. WILLARD. Manager... 











io* (UPOLAS, FORGES. FURNACES &c. 


EXHAUSTERS, STEAM FANS. 
ML HEATERS & VENTILATING WHEELS SSG 

















Soft Steel Plates and, Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 





BRIDGEPORT, OHIO. 





| 
| 
| 





GARRY IRON ROOFING COMPANY, |; 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Reufing, Crimped and Corrugated Siding, fron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
Iron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
&® Send for cirew)sra and price ‘igi: To A 
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———. Established 1877. —— 


THE CANTON STEEL ROOFING (O., 


CANTON, O. 
FORMERLY CANTON IRON ROOFING ),COMPANY. 


FOLDED LocK SEAM 
GENUINE 


STEEL ROOFING, 


Fire-Proof Shutters. 


CORRUGATED IRON, 


Crimped Edge Iron 
Roofing and _ Siding, 
Beaded Iron Siding and 
Ceiling, Water - Proo 
Sheathing Paper, Roof 
Paint, Etc. 











10 FOOT —— 
CHAR nih titi 


ri 
Seamless Eave Trough. 
8 SEND FOR CATALOGUE,PRICE LIST AND SAMPLES.“6@ 





‘The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 

MANUFACTURERS OF 

: CORRUCATED IRON 


(Four Sizes of Corrugations.) 















THE KANNEBERG PATENT SES 
et . ve FO RRATBERS (wees yes 
LATEST IMPROVED ORAVAN [veo 
FOLDED LOCK SEAM 


Se 5°> Crimped Edge Iron Roofing and 
StrictlyGenuine Steel Roofinga 


y / Siding, Beaded Iron Siding and 
WRITE FOR CATALOGUE, PRICE 


eCeiling, Water Proof Building 
he Paper, Ready-Mixed Paints, Etc. 
LIST AND SAMPLES. 


%£ 





CAMBRIDCE ROOFINC CO., Cambridge, O., 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugated and Beac- 
ed Roofing, Siding and Cei!- 
ing. 
PURE STEEL A SPECIALTY. 


@@Send for Descriptive 
Catalogue. 


ee 


CROWLS PATENT STANDING 
STEEL ROOFING 


SEAM 





SYKES IRON ROOFINC CO., NILES, O. 









SYKES’ All my Iron is 
IMPROVED Son Reese 


well Painted on 
both sides with 
Best of Paint 
and Pure Lina- 
seed Oil, 


Best Roof in the 


Buildings, 
Easy Put On. 


peas Send for Circular and Price List, and mention this Paper. 
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PAT APRIL 30.78. REISSUEO JULY 8, 73. 
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~ MWe KIDDER.sute on HANGER, 














Vip 7 
Is 7 





2% in. 





SECTION 
TRACK 


NO IRON RAIL. 


Cannot be thrown off the track. 











Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 


Ask your jobber for them, and if he cannot su- 
ply you, address 


The Taylor & Boggis dg. €o. . 


CLEVELAND, OHIO. 








PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 


after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 


SsTiI.w ELIS 


revent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 











OLD 


72a )6©XCLEVELAND TWIST DRILL CO., ‘see 


RELIABLE 





COON Sure 


sexo ron c tatocue. Gor. Lake & Kirtland Sts., Cleveland, 0, wz vor nscoorrs 





the 
RELIANCE SAFETY 


Water Columns 
It paysto keep posted. Many 
of the lar oo corporations 
have found it profitable to 
discard the old appliances,anu ac opt 
these sare-guards. There is alw.\s 
econum. iu safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 


827 Sheriff St., Cleveland, O. 


*. i Investigate 
re the merits of 
F] 












CLEVELAND, 0O., U. S. A. 


Exclusive Manufacturers 


Nos. 7, 8, 9, to and 12. 

Will not ab- 
sorb Grease; 
SS es) Will not im- 
; _ the Flavor 

of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 






Tee ere 





C. H. COLLINGS. C. H, PRITCHARD. 


(ease emaay 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


RTH AND EVANS STS. CINCINNATI. 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND 11 SOUTH WATER ST., 


CLEVELAND, O. 


The Kilby Manufacturing Co., 


CLEVELAND, O. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip- 

ion. Shall be glad to furnish 
, estimates on application for En- 
' gines, Boilers and other heavy 








. 
















machinery. 


Lodge, Davis & Co., 


CINCINNATI, OHIO. 


82-17” Engine Lathes for tool roomsa specialty. 
Com- 


Every lathe complete with taper attachment. 
pound rest, 1 5-16” hole in spindle, etc. 


15X6 FOX MONITOR. 
NEW YORK: 42 Dey st. 


BOSTON: 23 & 25 Purchase st. 









15” CRANK SHAPER. 


Manufacturers of Cabinet Turret, Fox 
fonitor, Square Arbor, Turret Chucking, 
and Hand Fox Lathes, Valve Millers, Cock 
Grinders, Slide Rests, Etc. 


CHICAGO : 68 & 70 So. Canal st. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 





The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goods when we commenced to manufacture, and 


BEST 
AND 
CHEAPEST. 





dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC.. CLEVELAND. OHniIo. 





*@ USE THE BEST. 6 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 


ary, Marine and Portable Boilers. 


POINTS TO BE CONSIDERED. 


They have ond) two VALVES to operate, only one after 
usted. They require no watching, as they 

RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pe don’t affect them. They work from 
S. pressure on water at natural tempera- 

ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 


water valve isa 
25 to 135 and 160 


nections. 
Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 






TO BONER 


ll Uf i | 





REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPs. 


We solicit the commercial 
trade only. 


133 & 135 N. Water St., 


COLUMBUS, OHIO. 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 








The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 








TOLEDO WIRE WORKS. 


F. Powell & Co., 


MANUFACTURERS OF 


COAL SCREENS, 
Wire Bank Railings, Plant Stands, Fire- 
Proof Lathing, &c. 

SUMMIT STREET, TOLEDO, OHIO. 
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